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ARTICLE & 


New Principles of GuNNery: Containing the 
Determination of the Force of Gunpowder, 
and an Inveftigation of the Difference of the 
refifting Power of the Air to fwift and flow 
Motions. By Benjamin Robins, F. R. 8. 
London: Printed for J. Nourfe, without 
Temple-Bar. 1742. Oétavo. Pages gs, 
befides a Preface of 57, &c. 


“Yope'i | is of little Importance to our Readers 
| to know the Occafion of this Treatife : 
Cons ‘| We need only inform them, that there- 
SSH in « the Force and varied A@tion of 
$6 Powder i is {0 far determined, that the 
“ Velocities of all kinds of Bullets impelled by its 
‘¢ Explofion, may be thence computed, and the 
‘s enormous Refiftance of the Air to fwift Motions 
B “© (much 
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‘© (much beyond what any former Theories have 
<< affigned) is likewife afcertained.” On which 
Principles it will appear, that the original Velocities 
of Bullets, when impelled by full Charges of Pow- 
der, and the Track defcribed by their Flight, are 
extremely different from what the Writers on thefe 
Subjects have hitherto fuppofed. 

As the principal Difquifitions of this Work re- 
late to the Force of Powder, and the Flight of 
Shells and Bullets, Mr. Rodims has very agreeably 
thrown into his Preface a few Particulars, refpecting 
the Invention of Powder, as alfo the Hiftory and 
Improvements of Gunnery, and its Sifter-Art, For- 
tification ; and this he was the rather induced to, as 
the Nature and Purport of what he afterwards ad- 
vances is in fome meafure illuftrated, by being 
compared with the Opinions that have formerly 
prevailed concerning thefe Matters. And tho’ his 
immediate View is the promoting the Theory and 
Practice of Gunnery, yet the prefent Methods of 
Fortifying are fo connected with the Invention and 
Management of Artillery, that he judged a fhore 
Recital of the Origin and Changes of the modern 
Military Architecture would not be impertinently 
prefixed to an Account of thofe powerful Machines 
which gave it Birth. An Epitome of what he has 
favoured us with on thefe Heads is as followeth. 

With regard to the firft Invention of Baftions, 
there are many Opinions amongft Authors; it being 
a Point yet undecided, in what Place, and at what 
Time, they were firft put in Practice, Some have 
attributed this Invention to Zi/ca, the Bobemian 3 
others to Achmet Bafoaw, who having taken Ofranto 
in the Year 1480, fortified it in a particular Man- 
ner; which is fuppofed to be the firft Inftance of 
the Ufe of Baftions. But thefe are the Pofitions of 
Jater Writers. Thofe who wrote on the Subject of 
Fortification near two Centuries ago, feem to fup- 

pole, 
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pofe, that Baftions were a gradual Improvement in 
the ancient Method of Building, rather than a new 
Thought, that any one Perfon could claim the Ho- 
nour of. Pajfizo imputes the Changes in the anci- 
ent Fortifications, and the Introduction of the mo- 
dern Form, to the increafed Violence of the later 
Artillery, without pretending that it was effeéted 
at one Time, or by one Perfon. So that Mr. 
Robins believes we cannot with Certainty affirm 
more in Reference to the Invention of Baftions, than 
that they were well known foon after the Year 
1500. 

We cannot, with any greater Exactnefs, fix the 
Time when the old circular Towers were firft con- 
verted into Baftions; yet probably it did not pre- 
cede the Date above-mentioned. 

The firft Baftions were but fmall, and removed 
at a great Diftance from each other: But in a few 
Years there were introduced Baftions much larger, 
and much nearer together. Probably the Citadel of 
Antwerp, built under the Direction of the Duke 
@ Alva, about 1566, was the firft Inftance of this 
Improvement. 

From this Period the modern Practice of Miticary 
Architecture may be fuppofed to have taken its 
Rife; moft of the Improvements of the prefent 
Times being little more than the putting in Ufe 
fuch Methods as were propoted within a few Years 
of this Afra, 

The better to determine the Pretenfions of the 
Moderns, and the Merit of the Syftems of Forti- 
fication now in Vogue, Mr. Rojins enters into a 
brief Difcuffion of the various Methods which have 
beer preps fed tor covering the Fianks, and confe- 
quent ly for fecuring the Ramparts from the Ap- 
proach of an Enemy: For as it is agreed, that the 
principai Defence of a Fortrels is its Flanks, the beft 
Standard whereby to judge of the Merit of any 
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Syftem of Fortification, is the Manner in which it 
provides for the Safety of the Flanks, againft , the 
Efforts of an Enemy. 

From what Mr. Robins has faid upon this Topic 
it appears, that the Covering of the Flanks was a 
Thing much more attended to by the ancient Engi- 
neers, than by thofe who have fucceeded them ; 
and, confequently, that the Art of Fortification has 
not received from the Moderns thofe great Improve- 
ments, which unfkilful Writers fometimes boatt of. 

Our Author fhews of what vaft Importance in 
Fortification fecuring the Flanks is, and how neg- 
ligent, with reference to that Point, fome of our mo- 
dern Engineers are: Fle expofes thofe erroneous Max- 
ims whereby they have been induced to fuch a Con- 
duét,and the ill Effects that have follow’d thereupon ; 
and he gives us a Detail of the feveral Inventions 
for fcreening of the Flanks, that have been recom- 
mended at different Times, and by different Artifts. 

But beyond all thefe, he tells us, there ts ftill, in 
a proper Soil, a more efficacious Defence 3 and that 
is, by the Means of Contre-mines, 

The firft fuccefsful Application of the blowing 
of Mines in Sieges, he fays, was in the King- 
dom of Naples, where Pietro de Navarre by this 
Means pofleffed himfelf of a Fort garrifon’d by 
the French. But the firft celebrated Ufe of thete 
Mines in oppofing the Progrefs of the Befiegers, 
was in the Years 1666, 67, 68, at the Siege of 
Candia: Not but that they had been often practifed 
in the Defence of Places before, tho’? in a lefs me- 
morable Manner; for, by the Affiftance of this In- 
vention, principally, the City of Candia kept the 
whole Power of the Osteman Empire at a Bay for 
three Years fucceffively. Since that Time theAdvan- 
tages of theContre-mines have been better under{tood. 
The Jaft eminent Inftance of their great Ufefulnefs 
was in the Defence of Turin, in the Year 1706; 

for 
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for fo effectually were the Befiegers traverfed there- 
by, that after near four Months of open Trenches, 
they were not in the Pofleffion of more than the 
Countre-{carp, and even there eleven Pieces of their 
Cannon were blown up by the Defendants, but three 
or four Days before the Place was relieved. 

Before he leaves this Head, Mr. Robins mentions 
with Approbation the Improvement in the Doétrine 
_ of Mines, which is contained in a Differtation an- 
nexed to the third Volume of the French Polybius, 
faid to be wrote by M. de Valiere, Marechal des 
Camps, and Captain-General of the Miners. 

Mr. Robins, at the fame Time that he takes No- 
tice ot the Defects in the Writings of many of thofe, 
who amongft the Moderns have undertaken to form 
Syftems of Fortification, avows the fuperior Merit 
of the great Coehboorn, who was undoubtedly, he 
fays, the ableft Fortifier that ever the World knew. 

He has been affured, by thofe who were well 
acquainted with this excellent Man, that his | 
Treatifes were far from acquiring him either the 
Advantages or Reputation which he might reafon- 
ably have expected from them: For that his Con- 
temporary Engineers, wedded to their old Road, 
decried him, as an unfkilful felf-conceited Pretender ; 
but that he at Jaft furmounted thefe Effects of their 
Envy and Prejudice by his Defence of Fort William 
at Namur, when that Place was befieged by the 
french: After this, which eftablifhed his Reputa- 
tion, he rofe apace to the greateft Military Com- 
mands, and immortalized his Name by his Conduét 
at the Stege of ‘Namur under King William, and 
afterwards at Bon, Limburg, the Citadel of Liege, 
fc. Mr. Robins adds, 

Befides being intrufted with the Direétion of 
Sieges, he was employed tco in the repairing and 
new-modelling many of the Dutch Frontiers, His 
daft Work, which is left unfinifhed, was Bergen-op- 

B 3 Aovm, 
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Zoom, which will always do Honour to his Me- 
mory. 

Tho’, with Regard to the modern Writers on 
Fortification, our Author cannot find another to 
place in the fame Article with the great Genius laft 
mentioned ; yet, he fays, there are two Authors on 
the Methods of atttacking and defending Places, 
who deferve the higheft Applaufe ; thefe are Goulon 
and the Marechal de Vauban: ‘The firft in a fhort 
Treatife, intitled, Memoires fur I’ Attaque et la De- 
fence des Places; the other in a Work which he 
prefented in Manufcript to the late King of France, 
of which Copies getting abroad, it was publifhed 
four Years fince in Hodiand. 

Having infifted, fo far as he judges fufficient, 
on the Origin and Variations of the prefent Military 
Architeéture, our Author next difcuffes what is more 
immediately connected with the Purport of the 
Work now before us; that is, the Invention of 
Powder and Artillery, with their refpective Im- 
provements, and the different Theories they have 
given Rife to. 

The Invention of Gunpowder is ufually afcribed 
to one Bartholdus Schwartz, a German Monk, 
about the Year 13203; and the firft Ufe of it in 
War is commonly fuppofed to have been by the 
Venetians againit the Genoe/e, about the Year 1380. 
But, My. Rodins fays, both thefe Suppofitions are 
falfe ; for a Compofition refembling Gunpowder is 
mentioned by Roger Bacon, as well known in his 
Time, near fifty Years before Schwartz ; and there 
are indifputable Proofs of the Ufe of Artillery much 
earlier than the Year 1380. 

Indeed, as the Time of the Difcovery of Salt- 
petre is confeffedly uncertain, it is not to be won- 
der’d .at, that that of Gunpowder is fo alfo; for 
thefe Diicoveries are fo conneéted, that the firft 
could hardly be long known before the latter. 

The 
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The diftinguifhing Property of Saltpetre is the 
prodigious Increafe of Inflammability which it pro- 
duces in all burning Subftances, when mixed with 
them ; altho’ alone, and unmixed, it will neither 
flame nor burn. Now it cannot be reafonably 
fuppofed, that this Quality of Saltpetre could be 
long unknown, after the Subftance itfelf was difco- 
vered; for the accidental dropping of any {mall 
Part of it into the Fire, would prove its prodigious 
explofive Power when mixed with burning Bodies. 
And this being once obferved, it was thence a very 
natural Tranfition to a Compofition of Saltpetre 
mixed with’any inflammable Subftance, which would 
burn more violently than any known before: And 
our prefent Gunpowder is only the Improvement 
and_Perfeétion of fuch a Mixture. 

On this Suppofition then, as Mr. Robins adds, if 
we knew the Time when Saltpetre firft came in Ufe, 
we might guefs when Mixtures refembling our pre- 
fent Gunpowder were firft invented. Now the moft 
general Opinion on this Head is, that Saltpetre was 
firft difcovered, either by the Arabians or the later 
Greeks, about the middle Ages of our 4ra. 

But, that the firft Invention of Gunpowder, or 
fome fimilar Compofition, did long precede the 
Time of Schwartz or Bacon, and may thence be 
reafonably fuppofed nearly co-eval with the Know- 
ledge of Saltpetre, appears from Bacon himfelf; for 
it is not a new Compofition which he propofés, 
but the Application of an old one to Military Pur- 
pofes: And from his Words it plainly appears, that 
a Mixture of Saltpetre with other Subftances was 
then vulgarly ufed for the making of recreative 
Fire-works. , 

Mr. Robins has cited a farther Authority for the 
Antiquity of Gunpowder, and then tells us, The 
firft Application of this Mixture to Military Affairs 
feems to have been foon after the Year 1300. 

B 4 Schwarts, 
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Schwartz, inftead of being the firft Inventor of it, 
might poffibly be one of tie firft who thus applied 


1! Phe Account of the Manner in which he came 
at his Invention very much favours this Opinion. 
It is faid, that having pounded the Materials of 
Gunpo vwder ma viol tar | which he afterwards co- 
vered with a Stone, a2 Spark ef Fire accidentally 
flew into the Mortar, and the Ex; plotion blew the 
roy which covered it, (0 4 Co; erable Di {ftance. 


And pe rhaps the different oe ovements foon added 
by others, or the Profecution of 3a-on’s T houghts 
in dierent Places, may have given Kife to the dif- 
ferent Dates affigned by Hittorians for the firft Ufe 
of Artillery. 

The Proportion of the Materials compofing Gun- 
powder ts different from what it was anciently} and 
the Compofition is thereby rencerd by far more 
efficacious than it originally was. The Iavention 
of Graining it is likewife a confiderable Advantage. 
At firft it was ufed in the Form of fine Meal, fuch 
as it was reduced to, by grinding the Materials to- 
gether. And it 1s doubtful, our Author. fays, whe- 
ther the Graining it was originally intended to in- 
creafe its Strength, or only to render it more con- 
venient for the filling into fmall Charges, to which 
alone it was applied for many Years, whilft Meal- 
Powder was ftill made ufe of in Cannons. But at 
Jaft the additional Strength, which the grain’d Pow- 
der was found to acquire from the free Paflage of 
the Fire between the Grains, occafioned the Meal- 
Powder to be entirely laid afide. 

The Formation of Artillery, our Author thinks, 
hath been very little improved in the laft two hun- 
dred Years; but its Ufe and Application have un- 
dergone confiderable Changes ; the fame Ends being 
now generally purfued by fmaller Pieces than what 
were formerly thought necefflary. Thus the Bat- 
tering-picces now univerfally approved of, are the 

Demi- 
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Demi-Cannons, catrying a Ball of twenty - four 
Pound Weight; it being found, by Experience, 
chat their Stroke, tho’ Jefs violent than that of larger 
Pieces, is yet fufficiently adapted to the Strength of 
the ufual Profiles of Fortification; and that the Fa- 
cility of their Carriage and Management, and the 
Ammunition they fpare, give them great Advan- 
tages beyond the whole Cannons formerly employ’d 
in making Breaclies. 

But the moft important Improvement in the prac- 
tical Management of Artillery, is the Method of 
firing with {mall Quantities of Powder, and eleva- 
ting the Piece fo that the Bullet in its Defcent may 
go juft clear of the Parapet of the Enemy, and 
drop into their Works. This Difpofition of Ar- 
tillery, che Benefit of which Mr. Redins {pecifies, is 
the Invention of the Marfhal de Vauban, and was 
firft put in Practice at the Siege of eth, in 1692. 

Having briefly recited what has been done in the 
Mechanic Part of Gunnery, Mr. Rodins proceeds, 
in the next Place, to mention the different Theories 
which have been from Time to Time advanced in 
relation to the Motion of Shells and Bullets. All 
thefe he finds to have been. founded on falfe Prin- 
ciples ; even the later and more learned Writers on 
the Art of Gunnery being very much deceived, in 
fuppofing the Refiftance of the Air to be inconfide- 
rable ; and thence afferting, that the Track of Shot 
and Shells of all Kinds is nearly in the Curve of a 
Parabola: By which Means it has happened, that 
all their Determinations about the Flight of Shot, 
difcharged with confiderable Degrees of Celerity, 
are extremely erroneous ; and confequently it is cer- 
tain, that the prefent Cheory of Gunnery, in this its 
moft important Branch, is ufelefs and fallacious. 

Now, to obviate in fome Degree thefe Imperfec- 
tions in this Art, our Author has undertaken, in his 
fecond Chapter, not only to confirm what he has 

here 











10 The Worxsof the LEARNED. Art. 1. 


here afferted relating to the Falfity of the Parabolic 
Motion of thefe Projectiles, but likewife to afcer- 
tain the actual Degree of Refiftance which every 
Shot undergoes according to the Velocity with which 
it moves; whence, ‘* as the Velocity with which 
«¢ the Bullet iffues from the Piece is eafily known, 
‘© by the Principles delivered in his firft Chapter, 
*¢ the Delineation of the Track paffed through by 
“¢ the Bullet hereby becomes a geometrical Pro- 
“© blem; which, indeed, in its utrmoft Extent, is of 
“¢ a very complicate and operofe Kind ; but in the 
«¢ Inftances which are moft frequent in Practice, 
admits of fome very ealy Approximations, which 
enable us readily to compare the actual Ranges 
of Bullets with the Refult of his Theory.” 

What Mr. Rodins has here given us, is but the 
firft Part of his Defign: He intends another; in 
which, befides feveral Experiments on the Track 
defcribed by the Flight of Bullets, and the neceffary 
Geometrical Determinations with which they muft 
be compared, he propofes to infert many other Ex- 
periments, which, tho’ of a mifcellaneous Nature, 
are yet all of them conneéted in fome Degree with 
the Theory or Practice of Gunnery. He will alfo 
annex to this fecond Part many Maxims and prac- 
tical Precepts, which will arife from the preceding 
Principles, and will, he hopes, be of fome Confe- 
quence in the future Management of Artillery. 

He has divided the Work before us into two 
Chapters: The firft contains thirteen, the fecond 
eight Propofitions, with their Demonftrations. 

For Inftance, in the firft Chapter, I. He proves, 
by certain Experiments, that Gunpowder, fired ei- 
ther in a Vacuum or in Air, produces by its Explo- 
han a permanent elaftic Fluid. II. He particularly 
explains the Circumftances attending the Explofion 
ot Gunpowder, either in a Vacuum or in Air, when 
fired in the Manger defcribed in the Experiments 
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now mentioned. III, He fhews, that the Elafticity 
or Preflure of the Fluid, produced by the firing of 
Gunpowder, is, ceteris paribus, directly as its Den- 
fity. IV. He determines the Elafticity and Quan- 
tity of this elaftic Fluid, produced from the Ex- 
plofion of a given Quantity of Gunpowder. V. He 
fhews how much the Elafticity of the Air is aug- 
mented, when heated to the extremeft Heat of red- 
hot Iron. VI. He determines how much that Elaf- 
ticity of the Fluid produced by the firing of Gun- 
powder, above-affigned, is augmented by the Heat 
it has at the Time of its Explofion. VII. He 
folves this Problem: The Dimenfions of any Piece 
of Artillery, the Denfity of its Ball, and the Quan- 
tity of its Charge being given, to determine the 
Velocity which the Ball will acquire from the Ex- 
plofion, fappofing the Elafticity of the Powder ae 
the firft Inftant of its firing to be given. VIII He 
determines the Velocity which any Ball moves with, 
at any Diftance from the Piece it is difcharged from. 
IX. He fhews how to compare the a¢ctual Veloci- 
ties, with which Bullets of different Kinds are:dif- 
charged from their refpective Pieces, with their Ve- 
locities computed from the Theory. X. He affigns 
the Changes in the Force of Powder, which arife 
from the different States of the Atmofphere, XI. 
He inveftigates the Velocity which the Flame of 
Gunpowder acquires by expanding itfelf, fuppofing 
it be fired'in a given Piece of Artillery, without 
either a Bullet or any other Body beforeit. XII. He 
afcertains the Manner in which the Flame of Pow- 
der impels a Ball, which is laid at a confiderable 
Diftance from the Charge. XIII. He enumerates 
the various Kinds of Powder, and defcribes the 
propereft Methods of examining its Goodnefs. 
Before I proceed to the Titles of the fecond Chap- 
ter, I will here tranfcribe fome Paffages from our 
Author’s Difcourfes on the tenth and .thirteenth of 
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the foregoing Propofitions ; as they may be ufeful 
Hints to feveral of my Readers, and are intelligible 
to all. 

Affigning the Changes in the Force of Powder, 
which arife from the different States of the Atmo- 
{fphere, Mr. Aobins fuys, ** In all the Experiments 
ss J have hitherto ¢ximined, ] have never been able 
‘6 to difcover, that the Variation of the Deafity of 
és the Acmoipiiere did any way alter the Action of 
¢¢ Powder, altho’ I have made feveral Hundred 
s¢ Shots in a different Seafous, wherein that 
Denfity mutt be ve very | diiierent.——. But tho’ the 
Deni he Atmofphere has no Influence on 
the Force of Powder, yet its Moifture has a great 
one: For th duantity of Powder, which 

communicate to a Bullet 

st ina”, will not in damp 

co the iame Bullet, placed 

the fame Manner, a Velocity of more perhaps 

‘¢ chan 12 or 1300 Feet in 1%, or ttill lefs, if the 
: yder be of a bad Sort, and has been negli- 
‘¢ pently kept. And this Decreafe of the Force in 
«¢ damp Powder appears, by Experiments, to be 
‘* very variable; fo that Shots made with equal 


<s Quantities of fuch Powder, taken out of the fame 
<¢ Parcel, will differ confiderably from each other, 
ec 


perhaps ten Times more than if the Powder were 
<< in good Order ; and as far as this Uncertainty in 
<< its Effects will permit me, 1 judge, that a fmall 
«¢ Charge loofes a greater Part of its Force than a 
‘c larger, provided each are equally damp. 

« Thefe Effects are eafily to be accounted for, 
cc a it is known, that Powder will imbibe Moi- 
&¢ lure from the Air ; for as a certain Quantity of 
Water, mixed with Powder, will prevent its firing 
«¢ at all, it follows, that every Degree of Moifture 
<< in Powder, tho’ infufficient to preduce this effect, 
ce will yet abate the Violence of its /:xplofion, = 
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will render the Fire thereby produced lefs vehe- 
ment than it would otherwife be ; whence a lefs 
Quantity of Fluid will be in this Cafe generated, 
and the Heat of that Fluid and its Elafticity is 
likewife lefs ; confequently, the Action of damp 
Powder muft, on this two-fold Account, be di- 
minifhed according to the Degree of Moifture, 
with which it is impregnated. 
‘© And as bad Powder ufually contains fome com- 
mon Salt in it, by Reafon of the little Care taken 
in the refining of the Nitre; and as common 
Salt imbibes Moifture in a ftronger Degree than 
Nitre, it is not difficult to conceive, how bad 
Powder fhould in a moift Seafon be more im- 
pregnated with Moifture than good, and fhould 
confequently lofe more of its Force. 
«© The Uncertainty of the Effects of damp Powder 
ariles, 1 prefume, from the different Degrees of 
Drynefs it acquires in the Piece; for as after the 
firft or fecond Firing the Barrel grows warm, if 
the Powder is contained any Time in it, fome Part 
of its Moifture will be thereby evaporated ; and 
as the Heat of the Barrel, and the Time of the 
Charge continuing in it, are Circumftances, which 
in their Nature are very uncertain, it is not to 
be wonder’d at, that the Evaporation, and con- 
fequently the Action of the Powder, is likewife 
uncertain. 
‘¢ J muft remark, on this Head, that in the 
drieft Seafons, I have found the Coldacfs of the 
Barrel, and perhaps fome little Moifture con- 
denfed in its Caviry, to have fenfibly diminifhed 
the Force of the Powder in the firft Shot. 
¢ That {mall Quantities of Powder fhould have 
their Action more diminifhed than larger Quan- 
tities with the fame Degree of Moifture, naru- 
rally follows trom the {maler Degree of Heat, 
wih which (as we have obferved above) the Ex- 
* plofion 
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<¢ plofion of fmall Charges is attended 5 fince the 

ss fame Proportion of Moifture muft of Neceflity 

«¢ clog a weak Fire more effectually than it can do 

«¢ one which is more violent.” 

In the Scholium of this tenth Propofition, Mr, 
Robins affigns, from his own Experiments, the 
Quantity of Moifture that Powder will imbibe from 
the Air, in a humid State of the Atmofphere. He 
afterwards fays, 

«¢ But however, the Moifture thus imbibed by 
<¢ Powder from the Air does not, as I have yet 
«¢ obferved, render it lefs aétive, when it is dried 
<¢ again. Indeed, if Powder be expofed to the 
<¢ oreateft Damps without any Caution, or if com- 
mon Salt abounds in it, the Moifture it imbibes 
‘© may perhaps be fufficient to diffolve fome Part 
«< of the Nitre; which is a lafting Damage that 
*¢ no Drying can retrieve. But when tolerable 
«¢ Care is taken in preferving Powder, and the 
«s Nitre it is compofed of has been well purged 
<< from common Salt, it will retain its Force much 
<¢ Jonger than is ufually fuppofed., 

« Some Care is neceflary in the drying of damp 
Powder ; for there is a Degree of Heat, which, 
tho’ not fufficient to fire the Powder, will yer 
melt the Brimftone, and deftroy the Texture of 
«< the Grains. Nay more, there is a Heat, with 
which the Brimftone will flame and burn away 
gradually, and yet the Powder will not explode: 
«© Of this any one may fatisfy himfelf, by heating 
a Piece of Iron red-hot, and then throwing a 
«© few Grains of Powder on it, at different Inter- 
«s vals, during the Time of its cooling; for by 
this Means he will find, that, at a certain Time, 
the feparate Grains, that fall on the Iron, will 
not explode, but will burn with a fmall blue 
Fiame for fome Space of Time, the Grains {till 
remaining unconfumed, Indeed, when it has 
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begun to burn in this Manner, it fometimes énds 
with exploding ; but this more commonly hap- 
pens when a Number of Grains lie near toge- 
ther; for then, tho’ each feparate Flame is not 
fufficient to explode its refpective Grain, yet the 
whole Fire made by them altogether grows 
{trong enough at Jaft to end in a general Explo- 
fion: However, by attending to the proper Tem- 
perature of the Iron, and {preading the Grains, 
I have often covered two or three iquare Inches 
with a blue Jambent Flame, which has lafted a 
confiderable Time without any Explofion; and 
examining the Grains afterwards, I could not 
perceive, that they had loft either their Colour or 
their Shape. Now fince thefe Grains, when the 
Brimftone is thus burnt or melted out of them, 
will no longer act as Powder, it is evident, that 
Powder may be {poiled by being dried with too 
violent a Heat. 

‘“¢ From the great Difference in the Effects of moift 
and dry Powder, eftablifhed in this Propofition, 
it appears, how very uncertain and irregular all 
thofe practical Operations of Gunnery may prove, 
where this Circumftance is not attended to; and 
how little Confidence can be placed in any Expe- 
riments where this Caufe of Inequallity could in- 
terfere.” 

Under the thirteenth Propofition, enumerating the 


various Kinds of Powder, and defcribing the pro- 
pereft Methods of examining their Goodnefs, Mr, 
Robins lays, | 
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“¢ The Government- Powder, if properly wrought, 
is, I believe, nearly as good as any Powder made 
for general Ufe. —The ftrongeft Powder I have 
yet met with, is fome which, I am told, was 
made in Holland; its Force, compared with that 
of our Government-Powder, is nearly as 5 to4: 
But this Powder is undoubtedly made of the 
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choiceft pick’d Materials, and is probably wrought 
up with Spirits. —— The next beft Powder that 
has come to my Hands, is a Powder made in 
Portugal, under the Direétion of a Dutchman: 
This is in Strength inferior to the Dutch Powder 
Jaft mentioned ; but 1s, however, nearer to that 
than to our Government- Powder. 
‘¢ The common Sale- Powder here in England is 
much worfe than the Government or the Battle- 
Powder, and extremely various, according to the 
Caprice of the Maker. I have tried fome, whofe 
Strength has been in Proportion to the Govern- 
ment- Powder as 2 to 3 nearly, and other Parcels 
have been ftill worfe; but the worft of all is the 
Powder made for the African Trade, ufually 
ftiled Guinea Powder. 
‘© Thefe Differences in the Strength of Powder 
may arife from three Caufes; either from the 
uality of the Materials, from the Proportion 
obferved in their Mixture, or from the Manner 
of working them together. | 
“¢ Powder is compofed of Saltpetre, Sulphur, an 


¢ Charcoal: Of thefe the Sulphur and Charcoal are 


much the cheapeft; and tho’ there are pecul:ar 
Kinds of thefe, which are fitteft for this Purpofe, 
yet the Expence of having the very beft is fo 
{mall, when compared to the whole Coit of the 
Powder, that it is ftrange, if Powder, which 
would otherwife be good, is fpoiled by bad Sul- 
phur or Charcoal. 

«¢ The moft expenfive Part of the Compofition, 
and confequently the Part to which the Defects of 
Powder are oitner owing, is the Saltpetre. —— 
“¢ Saltpetre is of itfelf an uninflammable Sub- 
ftance; for if it be placed in the moft violent 
Fire, it only melts, and never flames, provided 
no combuftible Matter is permitted to mix with 
it: Buc tho’ of itfelf, unmixed with other Bodies, 


it 
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it will neither flame nor-burn; yet, if it be joined 
with burning Subftances, it prodigioufly aug- 
ments the Violence of their burning. 

«© Powder then being a Mixture of Sulphur and 
Charcoal, which are very inflammable Subftances, 
ss with Saltpetre, which itfelf is not, if the Salt- 
‘© petre be too much in Quantity, when compared 
with the other two, their Burning may not be 
fufficient to confume the Whole of the Saltpetre; 
whence the Fire may be lefs violent, and, confe- 
quently, the Powder lefs vigorous, than if fome 
of the Saltpetre was taken away, and a like 
Quantity of the other Materials were added in 
its Stead. On the other hand, if the Salrpetre in 
the Compofition be lefs, than what the Burning 
of the other two Subftances can eafily confume, 
the Fire will be lefs aétive than it ought to be, 
becaufe it is‘not augmented fo much as it would 
be, if a larger Quantity of Saltpetre had been 
added to the Compofition. 

«¢ But it is not the due Proportion of the Mate- 
rials only, which is neceffary to the making of 
good Powder; another Circumftance, not lefs 
effential, is the mixing them well together; if 
«6 this be not effectually done, fome Parts of the 
«© Compofition will have too much Saltpetre in 
«s them, and others too little; and in either Cafe 
there will be a Lofs of Strength in the Powder.” 
As the Excellency of Powder then depends on fo 
many Particulars, in the Quality and Quantity of 
the Materials, and in the working them together, it , 
is, Mr. Robins fays, undoubtedly of great Impor- 
tance, that thofe who receive the publick Stores 
fhould have it in their Power to fatisfy themfelves 
about the Goodnefs of what is delivered to them. 
The Method ufually praétifed here for this Purpofe, 
is to fire a fall Heap of Powder on a clean Board, 
and attend nicely to the Flame and Smoke it pro- 
duces, 
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duces, as likewife to the Marks it leaves on the 

Tabie; from which Particulars the Merit of the 
Powder is afcertained with great Accuracy, as is 

retended, Our Author looks upon this as a very 
infufficient Rule to go by in this Matter. Neither 
has he a good Opinion of the feveral other Contri- 
vances commonly known among us for judging in 
this Cafe: Some of which, tho’ more perfeét than 
the common Powder-Triers, are yet liable to great 

Irregularities; ‘* for as they are all moved by the 
‘¢ inftantaneous Stroke of the Flame, and not by 
<¢ its continued Preffure, they do not determine the 
«¢ Force of the fired Powder, with that Certainty 
‘s and Uniformity which are to be defired in thefe 
«< Kinds of Trials: And therefore Mr. Robins 
thinks the Method followed by the French, in the 
Trial of Powders, to be much better. Their Way 
is thus : , 

_ They have in each Magazine a fmall Mortar, 
‘¢ caft, with its Bed, according to a determined 
«© Pattern, which is the fame throughout the King- 
«© dom. This Mortar is always pointed at 45°, 
«¢ and it contains juft three Ounces of Powder; and. 
‘sit isa ftanding Maxim,:-that no Powder can be 
<¢ received into their Stores, unlefs three Ounces of 
«« it, placed in the Chamber of this Mortar, throws 
‘sa folid Ball of 7 4 Inches Diameter to the Dif- 
tance of at leaft 55 French Fathom.” | 
After all, this Method is not free from Objeéti- 
ons, two of which our Author has taken Notice of, 
_ The latter of thefe is of the greateft Confequence, and 
may be obviated by an Amendment that he propofes. 
However, he has invented another Manner of pere 
forming the Thing, not lefs certain, but prodigioufly 
more expeditious, than that we have juft recited : 
But he defers the Defcription of this at prefent, and 
proceeds, in the fecond Chapter, to the Confidera- 
tion of the Refiftance of the Air; a Subjeét, as he 
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tells us, of the greateft Importance to the Perfection 
of GUNNERY. 

In this Chapter, as I have faid, are eight Propo- 
fitions, on which Mr. Robins has enlarged. Thefe 
are introduced by a Prefatory Paragraph, where- 
in he premifes, ‘* that the greateft Part of Au: 
‘¢ thors have eftablifhed it as a certain Rule, 
s¢ that, whilft the fame Body moves in the fame 
¢s Medium, it is always refifted’ in the duplicate 
‘¢ Proportion of its Velocity.” This Rule, tho? 
exceflively erroneous (as he afterwards fhews) when 
taken in a general Senfe, 1s yet undoubtedly very 


near the Truth, when confined within certain Li- 


mits; and therefore, in his future Difquifitions} he 
fappofes, that in all {mall Changes of Velocity in 
the refifting Body it does accurately hold true. 
Having explained himfelf on this Head; he pro- 
ceeds, 1. To defcribe the general Principles of the 
Refiftance of Fluids to folid Bodies moving in them. 
II. To determine the Refiftance of the Air to Pros 
jectiles by Experiments. I!I. To affign the diffe. 
rent Augmentations of the refifting Power of the 
Air according to the different Velocities of. the res 
fitted Body. IV. To determine the Velocities with 
which Mufket and Cannon-Shot are difcharged from 
their refpective Pieces by their ufual Allotment of 
Powder. V. He proves, that when a Cannon-Ball 
of 241b, Weight, fired with a full Charge of Pow- 
der, firft iffues from the Piece, the Refiftance of the 
Air on its ‘Surface amounts to more than twenty 
Times its Gravity.. VI. He fhews, that the Track 
defcribed by the Flight of Shot or Shells is neither 
a Parabola, nor nearly a Parabola, unlefs they are 
projected with fma!l Velocities. VII. He makes it 
appear, that Bullets in their Flight are not only des 
preiied beneath their original Direction by the Action 
of Gravity, but are alfo frequently driven to the 
Right or Left of that Direction by the Action of 
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fome other Force. VIII. He demonftrates, that if 
Bullets of the fame Diameter and Denfity impinge 
on the fame folid Subftance with different Velocities, 
they will penetrate that Subftance to different Depths, 
which will be in the duplicate Ratio of thofe Velo- 
cities nearly ; and the Refiftance of folid Subftances 
co the Penetration of Bullets is uniform. 

Mr. Robins has obferved, in the Introduétion td 
this Chapter, that the Theorifts, who have profeffed- 
ly written on the Subject of Gunnery, have generally 
agreed in fuppofing the Flight of Shot and Shells 
to be nearly in che Curve of a Parabola ; and it is 
againft this Hypothefis that the fourth and fifth of 
the foregoing Propofitions are particularly aimed. 

For the Reafon which has been given by thefe 
Authors, in Support of their Opinion, is the fup- 
pofed inconfiderable Refiftance of the Air; fince, 
as it is agreed on all Sides, that the Track of Pro- 
jeCtiles would be a Parabola, if there was no Rex 
fiftance, it has from hence been too rafhly con- 
cluded, that the Interruption, which the ponderous 
Bodies of Shells and Bullets would receive from fo 
rare a Medium as the Air, would be fcarcely fen- 
fible, and confequently that their parabolic Flight 
would be hereby fcarcely affected. 

Now the prodigious Refiftance of the Air to a 
Bullet of 24 lb. Weight, fuch as our Author has 
evinced it to be in his Proof of the aforefaid Propo- 
fitions, fufficiently confutes this Reafoning ; for how 
erroneous, as he fays, muft that Hypothefis be, 
which neglects, as inconfiderable, a Force which 
amounts to more than twenty Times the Gravity of 
the moving Body? However, he does not content 
himtelf with having demonftrated the Reality and 
Quantity of the Air’s Refiftance, but goes into a 
more particular Examination of the Flight of Bodies 
m that Medium; where he evinces, by many Expe- 
iments, how greatly the Track, defcribed by almoft. . 

every 
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every Projectile, deviates in every Circumftance from 
what it ought to be on the generally-received Prin- 
ciples. Bur, firit, he aflumes the enfuing Particu- 
lars, the Demonftration of which may be found in 
almoft every Writer on the common Theory of 
falling Bodies. 

Poftulatum 1. If the Refiftance of the Air be fo 
fmall, that the Motion of a projected Body be in 
the Curve of a Parabola, then the Axis of thar Pa- 
rabola will be perpendicular to the Horizon ; and 
confequently the Pare of the Curve, in which the 
Body afcends, will be equal and fimilar to that in 
which it defcends. | 

Poff. 2. If the Parabola, in which the Body 
moves, be terminated on a horizontal Plane, then 
the Vertex of the Parabola will be equally diftant 
from its two Extremities. 

Poff. 3. Alfo the moving Body will fall on that 
horizontal Plane in the fame Angle and the fame 
Velocity with which it was firft projeéted. 

Poft. 4. If a Body be projected in different 
Angles, but with the fame Velocity, then its great- 
eft horizontal Range will be when it is projected in 
an Angle of 45° with the Horizon. 

Poft. 5. If the Velocity, with which the Body 

is projected, be known, than this greateft horizon- 
tal Range may be thus found: Compute, according 
to the-;common Theory of Gravity, what Space the 
projected Body ought to fall through to acquire the 
Velocity with which it is projected, then twice that 
Space will be the greateft horizontal Rafige, when 
the Body is projeéted in an Angle of 45° with the 
Horizon. | 
| Poft.,6. The horizontal Ranges of a Body, when 
projected with the fame Velocity, at differenteAngles 
will be between ‘themfelves, as the Sines of rwice 
the Angle, in which the Line of Projeétion is in- 
clined to thé Horizon. 
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Poft. 7. If a Body -be projected in the fame 
Angle with the Horizon, but with different Veloci- 
ties, the horizontal Ranges will be in the duplicate 
Proportion of thofe Velocities. | 

Thefe Poftulata, Mr. Robias fays, contain the 
Principles on which the Motions of Projectiles are 
computed by the modern Writers on the Art of 
Gunnery. © 

if any of thefe Poftulates hold not ‘true, when 
applied to the Motion of a Projeétile, then that 
Projectile deviates in its Flight from a parabolic 
Track: Therefore the common Theory of Projec- 
tiles will be effectually deftroyed, by our Author’s 
fhewing, that none of thefe Poftulata correfpond to 
the obferved Motions of thofe Bodies: And this he 
does under the fixth Propofition, where he proves, 
that the Track deftribed by the Flight of Shot or- 
Séells is neither a Parabola, nor nearly a Pavrabola, 
uxiefs they are projected with {mall Velocities. 

For he has determined, in the fourth Propofition 
of the prefent Chapter, that a Mufket-ball 4 of an 
Inch in Diameter, fired with half its Weight of 
Powder from a Piece 45 Inches long, moves with 
a Velocity of near 1700 Feet ini”, Now, if this 
Ball flew in the Curve of a Parabola, its horizontal 
Range, at 45°, would be found, by the fifth Pof- 
tulate, to be about 17 Miles. But all the praéti- 
cal Writers affure us, that this Range is really fhort 
of half a Mile. Whence it follows, that a Mufket- 
fhot, when fired with a reafonable Charge of Pow- 
der, at an Elevation of 459, flies riot the >, Part of 
the Diftance it ought to do, if it moved in a Pa 
rabola. 

Nor is this great Contraétion of the horizontal 
Range .to be wonder’d at, when it is confider’d, 
that the Refiftance of this Bullet, when it firft iffues 
irom the Piece, amounts to 120 Times its Gravity, 

23 








Art. 1. For JULY, 1742. 23 
as our Author has experimentally demonftrated -in 
the fecond Propofition of this Chapter. 

Again, left it fhould be faid, that this Aberration 
of the Flight of a Mufket-ball from the Curve of 
a Parabola is no Proof, but that heavier Shot, whofe 
Refiftance’ is much lefs in Proportion to their 
Weight, may fufficiently coincide with the com- 
mon Hypothefis; our Author next inftances, 1n an 
Iron Bullet of 241b. Weight, which is the heavieft 
in common Ufe for Land-Service. Such a Bullet 
fired from a Piece of the cuftomary Dimenfions, 
with its greateft Allotment of Powder, has a Velo- 
city Of 1650 Feet in 1%, as bas been determined in 
the fourth Propofition of the prefent Chapter. Now 
if the horizontal Range of this Shot, at 45°, be 
computed on the parabolic Hypothefis by the fifth 
Poftulate, it will come to be about 16 Miles, which 
is between 5 and 6 Times it real Quantity ; for the 

ractical Writers all agree in making it lefs than 
three Miles: And St. Remy informs us of fome Ex- 
periments made by M. dz Metz, in which the 
Range, at 45°, of a Piece ten Feet in Length, 
carrying a Ball of 241b. Weight, and charged with 
16 1b. of Powder, was 2250 French Fathom, which 
is 222 Fathom fhort of three Miles ; confequently 
an Jron Bullet of 24.16. when impelled wich its full 
Allotment of Powder, flies not, at 45°, to the fifth 
Part of the Diftance which it ought to do, if it de- 
{cribed the Curve of a Parabola. 

But further, it is not only when Projeétiles are 
moved with thefe very great Velocities, that their 
Flight fenfibly varies from the Curve of a Parabo- 
Ja; the fame Aberration often takes Place in fuch 
as move flowly enough to have their Motion traced 
out by the Eye; for there are few Projectiles, thac 
can be thus examined, which do not vifibly difagree 
with the firft, fecond, and third Poftulata; they 
obvioufly defcending through a Curve which is 
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fhorter and Jefs inclined to the Horizon than that in 
which they afcended; alfo the higheft+Point of 
their Flight, or the Vertex of the Curve, is much 
nearer to the Place where they fall on the Ground, 
than to that from whence they were at firft dif- 
charged, Thefe Things, fays Mr. Robins, cannot 
be a Moment doubted of by one who in a pro- 
per Situation views the Flight of Stones, Arrows, 
or Shells thrown to any confiderable Diftance. 

He alfo affures us, that he has likewife found, by 
Experience, that the fifth, fixth, and feventh Poftu- 
Jares are exceflively erroneous, when applied to the 
Motion of Bullets moving with fmal] Velocities : 
A Leaden Bullet ~ of an Inch in Diameter, dif- 
charged with a Velocity of about 400 Feet in 1", 
and in.an Angle of 19° 5° with the Horizon, 
ranged, on the horizontal Plane, no more than 448 
Yards; whereas its greateft horizontal Range being 
found by the fifth Poftulate to be at leaft 1700 
Yards, the Range, at 19° 5', ought, by the fixth 
Poftulate, to have been 1050 Yards.: Whenge, in 
this Experiment, the Range was not 3 of what it 
muft have been, had the common-received Theory 
been true. 

Again, a Ball was fired with the fame Velocity 
as in the laft Experiment, but at an Elevation of 
go 45’, its horizontal Range was at a Medium 
330 Yards. 

Now this Range, according to the fifth and fixth 
Poftulates, (if its original Velocity be confidered) 
fhould have been 556 Yards: But if it were to be 
deduced from the Jaft Experiment, by Means of the 
fixth Poftulate, it fhould have been no more than 
241 Yards; either of which Numbers are extreme- 
ly diftant from 330. 

Again, a Ball being fired at an Elevation of 8°, 
but with a Velocity of 700 Feet in 1”, the hori- 
zontal Range at a Medium was 690 Yards. 


But, 
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But, computing this Range from the original Ve- 
locity of the projected Body, according to the fifth 
and fixth Poftulates, we fhall find, that if the 
Theory, on which thofe Poftulates are founded, 
could be relied on, the Range, in the prefent In- 
{tance, ought to have been 1400 Yards: Whence it 
appears, that the Body flew not to half the Diftance 
which, had it moved in a Parabola, it ought to 
have done. : 

Again, a Ball being fired with the fame Velocity 
as in the laft, but at an Elevation of 4°, its hori- 
zontal Range was 600 Yards. Now this Range, 
if deduced from the laft Experiment by the fixth 
Poftulate, fhould not have been more than 350 
Yards: Hence then is evinced the Falfity of that 
Poftulate, and confequently of that parabolic Hy- 
pothefis, on which it is founded. 

Having thus proved, that the Track defcribed 
by the Flight, even of the heavieft Shot, is neither 
a Parabola, nor approaching to a Parabola, except 
when they are projected with very {mall Velocities ; 
our Author refers to a fecond Part, a more diftinét 
Explication of the Nature of the Curve which thefe 
Bodies really trace out in their Motion through the 
Air: But as a Specimen of the great Camplication 
of that Subject, he has inferted an Account of a 
very extraordinary Circumftance, which frequently 
takes Place therein. 

As Gravity acts perpendicularly to the Horizon, 
it is evident, he fays, that if no other Power but 
Gravity deflected a projected Body from its reéti- 
Jinear Courfe, its Motion would be conftantly per- 
formed in a Plane perpendicular to the Horizon, 
paffing through the Line of its original Direétion : 
But he has found, that the Body in its Motion 
often deviates from this Plane, fometimes to the 
Right-hand, and at other Times to the Left; and 
this in an incurvated Line, which is convex towards 


that 
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that Plane; fo that the Motion of a Bullet is fre- 
quently a Line having a double Curvature, it being 
bent towards the Horizon by the Force of Gravity, 
and again bent out of its original Direétion to the : 
Right or Left by the Action of fome other Force: : 
In this Cafe no Part of the Motion of the 
Bullet is ~ performed in the fame Plane, but its 
Track will lie in the Surface of a Kind of Cylin- 
der, whofe Axis is perpendicular to the Horizon. 
The Truth of this Affertion he evinces under the | 
feventh Propofition, where he fhews us, by indif- 
putable Experiments, that Bullets in their Flight are 
not only depreffed beneath their original Direttion by 
the Attion of Gravity, but are alfo frequently driven 
to the Right or Left of that Dircttion by the Aition 
of fome other Force. 

If it was true, he fays, that Bullets varied their 
Direction by the Action of Gravity only, then it 





ought to happen, that the Errors, in their Flight to 
the Right or Left of the Mark they were aimed at, | 
fhould increafe in Proportion to the Diftance of the | 
Mark from the Piece only: But this is contrary to | 
all Experience; the fame Piece, which will carry 


its Bullet within an Inch of the intended Mark, at 
10 Yards Diftance, cannot be relied on to 10 Inches 
in 100 Yards, much lefs to 30 Inches in 300 Yards. 
This Increafe of the Uncertainty of the Shot in | 
great Diftances, more than in the Proportion of | 
thofe Diftances, muft, have been obferved by all who | 
have been any Time converfant with the practi- | 
cal Part of Artillery. Now this Inequality can 
only arife from the Track of the Bullet being in- 
curvated fideways as well as downwards ; for by this 
Means the Diftance between the incurvated Line 
and the Line of Direction, will increafe in a much | 
greater Ratio than that of the Diftance ; thefe Lines 
being coincident at the Mouth of the Piece, and 
afterwards feparating inthe Manner of a Curve and | 
its . 
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its Tangent, if the Mouth of the Piece be confider’d 
as the Point of Contaét. , : 

But that thofe, who have not been accuftomed to 
thefe Matters, may entertain no Doubt of what is 
here afferted, our Author recites fome Experiments 
he has made, which. will put the Matter out of 
Queftion. 

He took a Barrel carrying a Ball of 3 of an Inch 
Diameter, and fixing it on a heavy Carriage, he 
fatisfied himfelf of the Steadinefs and Truth of its 
Direétion, by firing at a Board 1 } Foot fquare, 
which was placed at 180Feet Diftance; for he found, 
that in 16 fucceffive Shot he miffed the Board but 
once. Now the fame Barrel being fixed on the fame 
Carriage, and fired with a {maller Quantity of Pow- — 
der, fo thar the Shock on the Difcharge would be 
much lefs, and confequently the Direction lefs 
changed, he found, that at 760 Yards Diftance, 
the Ball flew fometimes 100 Yards to the Right of 
the Line it was pointed on, and at other Times 100 
Yards to the Left. He found too, that its Direc- 
tion in the perpendicular Line was not lefs uncer- 
tain, it falling one Time above 200 Yards fhort of 
what it did at anothers altho’ by the niceft Exa- - 
mination pf the Piece, after the Difcharge, it ap- 
peared not to have the leaft ftarted from the Pofi- 
tion it was placed in. 

This then fufficiently confirms the Propofition ; 
fince it was impoffible the Bullet could have flown 
in the Manner here defcribed, had not the Line of 
its Flight been bent round to the Right or Left as 
well as downwards. 

The Reality of this doubly-incurvated Track be- 
ing thus demonftrated, it may perhaps be afked, 
What can be the Caufe of a Motion fo different 
from what has been hitherto fuppofed? To this 
our Author anfwers, that the Deflection in Queftion 
muft be owing to fome Power acting obliquely to 

the 
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the progreffive Motion of the Body, which Power 
can be no other than the Refiftance of the Air. If 
it be farther afked, How the Aétion of the Refif- 
tance of the Air,can at any Time be in a Line ob-. 
lique to the progreffive Motion of the Body? 
To this he farther replics, that it may fometimes 
arife perhaps from Inequalities in the refifted Sur- 
face, but that its general Caufe is doubtlefs a whir- 
Jing Motion acquired by the Bullet about its Axis-; 
for by this Motion of Rotation, combined with the 
progreffive Motion, each Part of the Bullet’s Sur- 
face wiil ftrike the Air in a Direction very different 
from what it would do if there were no fuch Whirl; 
and the Obliquity of the Action of the Air arifing 
from this Caufe will be greater, according as the 
rotary Motion of the Bullet is greater in Proportion 
0 its progreffive Motion. 





ARTICLE IL 


LONDON. 
ERE have lately appeared two Pieces in the 
Phyfical Way, of our own Growth. 

I. THom# Grass, M.D. Comentarii duodecim 
de kebribus ad Hippocratis Difciplinam accommo- 
dati. This is an Ofavo of 238 Pages, befides a 
Preface of 19, a Dedication to Dr. Mean, €9c. 
Printed at Exeter ; but publifhed and fold by Samuel 
Birt, in Ave-Maria-Lane, near St. Paui’s. 

Il, Jacosr Draket, celeberrimi ANTHROPO- 
Loci Auctoris, Orationes tres; de Fesre In- 
TERMITTENTE, de VaRiouis €f Morsi tis, 
(f de PHARMACIA HODIERNA. Thefe are printed 
very beautifully ina Quarto Size. The Editor is 
the Jearned Dr. Ep>warp Mitwarp, F.R.S, 
who has prefixed a very elegant Preface of his own, 
and’a moft florid Dedication to Dr. Mgap. 


The 
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The Titles of Dr. Gla/s’s Conimentaries are as 
follow: I. De Febre, & ejus Differentiis. II. De 
Coétione & Cruditate, atque aliis Notis cum Salutis 
tum Exitii. [l1. De Judicationibus, earumique ad- 
ventu prefentiendo. IV. De Evacuatione & Ab- 
{ceffu criticis. V. De Victus Ratione in Morbis 
acutis. VI. De Sanguinis Detractione. VII. De 
alvi Dejectione, & Vomitu. VIII. De Sputotum 
Rejectione: De cura item adverfus Pulmonum & 
Lateris inhammationem. 1X. De Morbi deriva- 
tione per Urine Ductus. X. De Sudorum Evo.- 
catione. XI. De Curatione Abfceffus critici. XII. 
De Veficantibus. 

This Book is faid to be judicioufly wrote,and the. 
Diétion is very much commended. The Author 
intended it for the Benefit of young Students, as he 
acquaints us in his Preface, where he thus exprefies 
himfelf: 

¢‘ Inter innumeros autem, qui fcripta Hippocratis 
«¢ exponere defudaverunt, primas fibi merito vindi- 
«© cat Galenus: Hic obfoletas voces interpretando, 
‘‘ preflas fententias enarrando, locos corruptos 
‘¢ emendando, vacuos adimplendo, Hippocratis 
“¢ doctrinam, pauciffimis vix intelle€tam, ab obfcu- 
«s ritate eduxit. In his egregias utilitates medicinas 
<< attulic. 

“© Quidem ex Hippocratis cultoribus, fingularem. 
‘< viafh ineuntes, illius precepta novo ordine dif 
«© ponere aggreffi funt, qua ad penitus explorandam 
‘< Hippocraticz difciplinz vim, certior haud facilé 
‘ inveniri poffic. Unicuique evolventi libros hujus 

vetuftiffimi Medici palam eft, quam fententie & 
obfervationes ad eamdem materiam pertinentes 
per totum difperfae fint, alienifque interjecte ;. 
eas vero colligere, atque collocare; confilium 
*s fummopere utile prima facie apparet. Nec ad. 
‘* id perfuadendum opus eft rationibus, quum Cel. 
© fi, Aretzi, Lommiique labores in manibus fint. 
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Ceeteriim iis, quz hi aliique viri celeberrimi in 
hac re preeftiterunt, aliquid poffe adjici fperavi, 
Fo animo Hippocratis praeceptiones ad certa ca- 
pita, ut mihi vifum eft, reducere fategi ; ex qui- 
bus unum erat deFebribus. Relegenti demum, 
qua contuleram, mentem fubiit quod hiftoriae 8 
curationes Febrium ex Hippocrate petitz parvis 
in arte tyronibus haud admodum ingrata res fu- 
tura effet.” | 

Of what Value we are to. efteem Dr. Drakeg’s 


OraATIONS, may appear from thofe Paflages in the 
ingenious Editor’s Preface, where he thus befpeaks 
the Reader: 
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‘© Haud opus eft, Leftor Benevole, ut multus 
fim in commendando Auétore, inftar Vini vete- 
ris atque boni, Hedera non indigente. Hofpes 
fit in Medicina neceffe eft, cui non innotefcit 
Drake Nomen; tanta eft ea, quam Libris 
fuis eximiis conciliavit Fama; tanta illius apud 
Literatos omnes Fxiftimatio! 
Quintus jam preeterlit annus, ex quo doétiffima 
hz Orationes, amici cujufdam donatione, in ma-. 
nus meas vencre. Et ut Auctoris nomen, atque 
ipfarum Orationum Elegantia, vel ad decies re- 
petitam lectionem me invitabant, ita vix cum 
nonnullis, judicio atque eruditione praftantiffi- 
mis Viris, eas nuper communicavi, quinad illas 
edendas me ftrenue folicitarunt : Qua quidem. in 
re nos lubentiores dedimus, partim ut opulcula, 
Cedro digniffima, ab interitu fic confervaremus ; 
& partim ut alios hujus Viri praclariffimi exem- 
plo, ad Romane Eloquentiea ftudiuam provocare- 
MUS 5 Rupes eft Latialis Sermo, in quam 
Naufragium fecere innumerorum, cum Medico- 
rum, tum aliorum Rates, qui hoc alcum mare 
velis fuis tentarunt. At noftrum Auétorem ' 
tam excellentem fuifie puto, ut paucos quos ei 
jure preeferres Britannia unquam tulit, Aded 
“ de 
.~ 
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<< de Latinitate bene meritus eft, ut eum ad Cexs1 
‘¢ prope Elegantiam accedere exiftimeris, 

‘¢ Quantus Vir fuit in Medicina atque in Anato- 
© micis, probavit ejus ANTHROPOLOGIA, Cunc- 
‘ torum applaufu avidiffime excepta, atque miris 
‘s¢ Taudibus praedicata ; & quam {criptor fuit elo- 
<¢ quentiffimus, teftantur hz ipfe OraTiones, fi 
‘© vel mentis acumen, vel Ingen Leporem, vel 
«© Dictionis Nitorem, Elegantiam, Ornatum, vel 
«¢ Caftitatem Spectes. 


- a 
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ARTICLE IIL 


An Effay on REDEMPTION: Letng the fecond 
Part of Divine Reétitude. By the Author 
of the former. London: Printed for J. 
and H. Pemberton, at the Golden Buck 
againft St. Dunftan’s Church in Fleetftreet. 
1742. Odiavo. Pages 104. 


H E Intention of the ingenious Author of this 
Piece being to confider the moral Perfections 
of the Deity under the fimple Idea of Reéitude, 
and to fhew the Ufefulnefs of viewing them in that 
Light; and having, in a former Sketch, attempted 
this in Refpect of the Doctrines of Creation and 
Providence, he proceeds now, as he propofed, to that 
Of Redemption. Ashe then endeavoured to confirm 
the Notion Jaid down, and at the fame Time to 
eftablifh the Doctrines themfelves; fo he here car- 
ries on the fame double View, and endeavours to 
make the Principle of Reé?itude, and the Doétrine 
of Redemption, mutually illuftrate and corroborate 
each other. 
And indeed, he fays, if fuch a Method was jufti- 
fiable and proper, in Relation to thofe other Doc- 
trines, 
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trines, it is more fo in Refpect of this; many Men, 





who are throughly convinced of the former, difbe- 
lieving, or at leaft hefitating, about the latter: Nay, 
fome there are, who look upon the Doétrine of 
Redemption as utterly irreconcileable with that of 
Divine Reéitude. 
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«¢ This Doctrine hath appeared in various Lights; 
very different Explications have been given of 
it, and many ftrange Opinions grafted on it. 
The Sentiments of the ableft Divines may not 
always give entire Satisfaction, or admit of a 
rational Defence; not excepting, in fome Parti- 
culars, even thofe Prodigies of Learning, Gro- 
tius and Bifhop Stillingfleet. They clearly faw, 
and proved, in Oppofition to their Adverfaries, 
that the Sufferings of Chrift were fet forth in 
Scripture, not merely as an Example of. Patience 
and Piety, or a Confirmation of his Miffion ; 
but as a real Ground of Divine Favour and For- 
givenefs ; and not as an arbitrary Condition, 
but a Confideration of intrinfic Worth. Never- 
thelefs, it may deferve the Enquiry of intelligent 
Chriftians, whether, by interpreting too literally 
and ftri€tly certain figurative Texts and allufive 
Paffages of Scripture, they have not, in fome 
Meafure, entangled and perplexed the Doétrine 
of Redemption, and perhaps fet it at Variance 
with human Underftanding, —~ Subftitution and 
Satisfaétion are neither of them Scriptura] Terms; 
and the Ideas fignified by them, however pre- 
ferred and laboured by thofe great Men, may 
perhaps be needlefs in the Explication of this 
Doétrine, and poffibly inconvenient and detri- 
mental.” But our Author fays, he only propofes 


this, with Diffidence and Submiffion, to the Rea- 
der’s Confideration ; who, if he pleafes to read his 
Book with Impartiality, will readily difcover. the 
Grcunds of his Sufpicion; at leaft fo-far, as to ac« 
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quit him of the Imputation of diffenting rafhly, or 
affecting Novelties. 

Our Author, in order to accomplifh his Defign 
of reconciling the Doétrine of Redemption with the 
Principle of Reéfitude, carefully feparates the Effen- 
tials of that Doétrine from the Non-effentials; fets 
afide all Ambiguities as much as may be, and 
fearches for the true Idea, the genuine Senfe and 
Subftance of it, abftracted not only from all Un- 
{cripcural Additions, but even from all Scriptura} 
Figures, Allufions, and Illuftrations, not effential 
thereto, however fignificant or ufeful in other Re- 
{fpects: For, as he apprehends, nothing’ more is 
needtul for the Solution of Objections, or the Sup- 
port of the Truth.———~ He therefore, in the firff 
Place, endeavours briefly to lay down fuch an Ac- 
count of Redemption. -— Secondly, he enqyires what 
Occafion there was for it: And, thirdly, fhews its 
perfeét Confiftence and Agreement with Trath and 
Reffitude. 

I will here tranfcribe a few Paffages of what our 
Author has faid under each of thefe Heads. To 
begin with the firtt : 

I, By the Redemption of Mankind, he under: 
ftands in general, Ydegir Deliverance, or Releafe, 
from the Power and Puxifoment of Sin, by the mee 
vitovious Sufferings of Pefus Chriff.—~“ By Doeli- 
‘© yerance is not here meant an immediate, abfo- 
s¢ Jute, unconditional Difcharge ; which is mani- 
*¢ feltly repugnant to the Realon of Things, and 
‘¢ the ReGitude of God’s Government; but fuch 4 
** Releafe as confifts with both, and no way inter- 
6 feres with the Execution of that Sentence, which 
‘¢ was originally and irrevocably paffed againft 
6s Stnners:——=In Virtue whereof dam mutt une 
«« avoidably dies and, by a natural’ Confequence 
‘© his whole Pofterity. But tho’ in Adam ail were 
© to die, in Chrift were all to be made alive, that 
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is, in due Time, and at fuch a Seafon, as might 
be moft fuitable to the Defigns of Providence. — 
Nor was this Deliverance abfolute: Conditions 
there muft neceffarily be ; fince, in the very Na- 
ture of the Thing, none could be pardoned, but 
thofe who were qualified for it; which never can 
be the Cafe of obftinate and impenitent Sinners. 
In like Manner, Men’s Releafe from the 
Dominion of Sin muft needs be conditional : 
For, confidered as moral Agents, their Concur- 
rence is indifpenfibly neceffary to their moral 
Succeffes and {fpiritual Victories.” 

Again, the Deliverance here fpoken of is faid to 





be, not from Siz, but the Penalty infli&ted on it. 
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A Deliverance from Sin, actually committed, is 
an utter Impoffibility. Strictly fpeaking, an 
Action done is never to be undone, either by the 
Agent himfelf, or any other Perfon.- And if the 
Action be of a criminal Nature; tho’ Indemnity 
be obtained, yet Innocence cannot; fince that 
fuppofes either an Action done to be undone, or 
the Nature of Guilt to be quite changed; both 
which are impoffible. A Deliverance. therefore 
from Sin and Guilt can admit of no other Sig- 
nification than that of Impunity, or a Releafe 
from Punifhment.—— To be delivered from the 
Bondage of Sin, means, or implies, a Participa- 
tion of fuch fpiritual Succours, as, with the Con- 
currence of their own Endeavours, are fufficient 
to reftore Men, not to their Liberty or moral 


Agency, for that was never loft; but to the 


Order of their Minds, and the natural Ballance 
of their Affections; thereby leffening the Influ- 


+ ence of Temptations, and fortifying Men agaihft 
‘them. To which muft be added, a preter-na- 


tural Illumination of their Underftandings ; whe- 


‘ ther by the occafional Influxes and Direétions of 
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‘sa Divine Spirit, or the fixed and general Doc- 
<¢ trines of Infpiration, 
¢ But farther: Whereas this Deliverance is afcribed 
to the Sufferings of Fefus Chriff, we are to con- 
‘¢ fider them as Sufferings which he had in no De- 
“ oree deferved: For if he had deferyed them , they 
«« would have been altogether inefficactous, in Re- 
{pect of our Redemption. From wherice it’ fol- 
lows, that he alones of all Mankind, was capable 
of fuch Sufferings; fince none but himfelf was 
ever perfectly unfpotted. And to the Innocence 
muft be added the Dignity of his Perfon; which, 
in Conjunction, throughly qualified him to fuc- 
ceed in fo arduous an Undertaking. They muft 
“© moreover be perfectly voluntary, a Condition 
obvioufly effential to their moral Worth.—— 
Farther, whereas Chrift’s Sufferings have been: 
fometimes fuppofed commenfarate | to the united - 
Demerits of all Mankind ; fuch @ Suppofition is, 
on many Accounts, moft abfard, as well as en- - 
tirely needlefs. This might éafily be fhewh at~ 
large ; it may fuffice here only to mention, that the 
forett Evil, and feverelt Effect of Sin, could not 
poffibly be felt by him in any Degree: I mean 
that Remorfe and Self-Indignation, which natu-.’ 
rally attend the Confcioufnefs of Guilt. Laftly, 
the Suffering of our Redeemer are se Aer ag 
meritorious.” 
In what Senfe, and with what Effect, our Savie 
our’s Sufferings are meritorious, will be fhewn under 
the third Head, At prefent our Author only thinks 
proper to fix the Idea of Merit ; which feems often- 
times lefs determinate than it needs to be. The 
Sum of what he fays is this, No Actions or Suf- 
ferings can be profitable to God It is the indif- 
penfible Duty of all Agents to fulfill his good Plea- 
fure to the utmoft of their Power. On both thefe 
Accounts they can, ftri@tly, have-no abfolute Chim 
I) 2 to 
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to a Recompenfe, WNeverthelefs, all virtuous Suffer- 
ings, all beneficent Undertakings, all Actions morally 
good, intrinfically deferve well, in Proportion to 
their Goodnefs ; and the firft in Proportion alfo to 
the Dignity of the Sufferer. All Virtue naturally 
renders the Agent really worthy not only of the 
Approbation, but likewife of the Favour of all tn- 
tclligent Beings. In a moral Senfe therefore every 
good Man merits: How immenfely then our Re- 
deemer ? who, tho’ he knew no. Sin, yet knew all 
Kinds of Sufferings for our Sakes. 

It may. perhaps be objected, our Author fays, that 
in this Account of Redemption, no Notice is taken 
of thofe Characteriftics fo often mentioned and in- 
culcated in Scripture; where our Saviour is fet 
forth as an Offering, a Ranfom, a Propitiation, a 
Sacrifice for Sin. It may be afked, Are thefe Ideas 
effential to the Doétrine of Redemption, or are they 
not? He anfwers, that they either are, or are not, 
according as they are conceived : And becaufe of 
this Ambiguity, he avoided making Ute of them 
in the foregoing Reprefentation ; with which they 
either coincide, or interfere, according as the Terms 
are explained. —~ If we attend to the original and 
genuine Meaning of a propitiatory Sacrifice, it will 
appear in no other Light, than as a religious Oblation, 
intended for procuring the Favour of God, and the 
Indemnity of Sinners. In this Senfe it is granted, 
that Chrift offered up himfelf; and, by confequence, 
was a real Sacrifice,-—— But, in fome other Senies, 
the Thing is neither true, nor poffible. If a TZran- 
flation of Guilt, a Commutation of Perfons, and 
Vicarious Punifoment, be infifted on as effential 
thereto, then it will be neceffary to conclude, that 
Chrift’s Oblation of himfelf was nota real, but a 
figurative Sacrifice. Nay, there never was, nor 
ever could be, any fuch a Thing as a real Sacrifice : 
«© For as Guilt, being entirely perfonal, can never 
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<< be transferred ; fo Innocence and Punifhment are 
<¢ inconfiftent and incompatible Ideas.” 

There are, in Truth, feveral Texts of Scripture 
which feem to favour the Notion our Author is op- 
poling ; fome of which he has cited.* But thefe, 
as he makes it appear, are figurative. : 

Bithop Stilling fleet, and the moft learned Grotins, 
have both exprefled themfelves_on this Subject in a 
Manner which our Author by no Means approves 
of. He has taken fome Pains in animadverting 
upon and rectifying their Miftakes. 

And now, having given us what he apprehends 
to be a true Account of the Doétrine of Redemption, 
and offered the Reafons which induced him to lay it 
down in fo fimple and unfigurative a Manner, he 
goes on, as he propofed, 

if, To confider, what Occafion Men had for Ré- 
demption. \f any Man could prove it to be needle/s, 
he would, in confequence, overturn the Doétrine, 
and difprove the Facts on which it refts: For moft 
certainly infinite Wifdom could never act in vain, 
On the other hand, if it can be fhewn, that Man. 
kind were in real Want of Redemption, and that no 
Way appears, conformable to the Divine Refitude, 
how it fhould be accomplifh’d without a Redeemer : 
This will not only prevent or remove fuch an Ob- 
jection, but amount, d@ priori, to a very probable 
Proot of the Truth of the Doétrine, 

In order to the evincing of this Point. our Author 
lays it down as a Poftulatum, that all Men are Sin- 
ners: For the Truth of which he appeals to univer- 
fal Hittory, Sacred and Profane; or rather to every 
Man’s own Confcience. He then goes on to efta- 
blifh the following Prepofitions : 7 

As the Being ofall Creatures, fo the Well-being 
of all fenfible and rational Creatures, is entirely in 
* 5 Pet. ii. 24. Gal.iii. 13. 2 Cor.vi2zt. Ja. iii. 4, 5, 6. 
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the Creator’s Hands, throughout the Whole of their 
Exiftence. 

A future State is certain, and even the Per- 
petuicy of that State probable, from natural Rea- 
jon. Burt Revelation gives yet farther and fuller Sa- 
tisfaction ; not only by afcertaining the latter, to 
fuch as were convinced of the former; but by giv- 
ig ample A ffurances of both, to thofe who were in 

a great Mealure incapable of proving either, by 
Realin.i that is, to the Bulk of Mankind at all 
Times, and to almoft the whole Aati- evangelical 
World. Nay, even the wileft of the ancient Phi- 
lofophers were never able to find fufficient Proof of 
thefe Doétrines ; on which Account, their Expeéta- 
tions and Hopes were doubtlul. And from hence 
it appears, that Lite and Immortality are juftly 
looked upon as brought to Light thro’ the Gofpel. 

From Revelation we learn, that eternal Life is 
the original Gilt of God. “As Man was to be formed 
after the Divine Image, fo he was conditionaily en- 
titled t6*the Divine Privilege of Immortality. The 
Condition was preferving his Innocence; and the 
Penalty denounced againtt Dilobedience was imme- 
diate Martality, and ‘by conlfequence certain Death. 
That Condition he violated, and thereby incurred 
this Penalty; the natural Effect of which was the 
Mortality of his whole OiF-{pring. 

‘The Example of the frit Man was univerfally 
followed by his Defcendants, who all involved them- 
felves, more or lefs, in Sin and Guilt. They were 
till created upright, but weak: For tho’ they inhe- 
rited Mortality, and a double Corruption ; yet they 
neither did, nor could inherit Guilt. Hawever. the 
one being ‘flrong, and Nature feeble, Temptations 
every- where prevailed; and, by Sinning, they funk 
rhemifelves more and more into the Saviisde of 
Sin. ~Vhis De ‘pravation of Men’s Minds produced 
ignorance and Darknels ; and that Ignorance and 
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Darknefs ftrengthned the Depravation. Frefh Help 
therefore was wanting, partly to enlighten their Un- 
derftandings, and partly to regulate and ballance 
their Affections: For tho’ their Wills were ftill free, 
yet their intelleétual Facultiés were impaired, and 
their Inclinations propended to Evil ; not only thro’ 
the original, but much more thro’ the aézal Cor- 
ruption of their Nature. In like Manner, Motives 
were wanting to influence Men’s Minds, and coun- 
ter-ballance Temptations. 

But the main Point is, how they were to be de- 
livered from the Guilt of Sin, in the Senfe before 
Jaid down: For without this, whatever their Efforts 
may be, they could have no Profpect of recovering 
their loit Privileges. 

Whether Revelation be acknowledged or not, it 
is equally undeniable, that the Pardon of Heaven is 
previoufly necefflary,to their obtaining thofe Bleffings 
which they hope for hereafter. | 

Setting then Revelation afide for the prefent, 
Jet “Reafon: be confulted; and let us fee whether 
even that will not confefs the forlorn State of Man - 
without a Redeemer ; and the great Occafion there’ 
was for’fuch an one in Refpect of the Point before 
us, —— The Queftion is, How Sinners may be re- 
conciled to God, and reftored to the Bleffings for- - 
feited by Sin. But what Sinners? Not fuch as ate 
impenitent. Thefe are no Objects‘of Favour on 
any Scheme. | 

We may therefore direétly proceed to confider 
the Cafe of Penitents, and the Efficacy of Repen- 
tance. ‘* If the Repentance and Reformation of 
‘¢ Sinners be alone fufficient to cancel. their Guile, 
** and reduce them to their original State ; then it 
«¢ mult be allowed, as far as human Reafon is able ’ 
‘* to difcover, that Redempzion was fo far needlefs.”” 
It is requifite, our Author fays, that this Point be | 
carefully and impartially examined. 
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His Difquifition thercupen begins, with obferving 
the Difference there is between Penitents and /nno- 
cents. It can never, he fays, be admitted, that the 
former are upon a Level with the lateer. Thefe are all 
pure and clear; and as fuch muft be in théemfelves 


every Way amiable and precious in the Sight of God. 


Whereas the Cafe of Pextirents is manifeftly com- 
pounded of 11I-doing aid Well-doing. And fince 
thefe Cafes are thus intrinfically unequal, they muft, 
according to the Principle of Reéctitude, be different- 
ly confidered and treated by the Divine Being. 

That a fincere Penitent is really a proper Objcé 

6f Metcy is very true; as it is, that God is highly 
pleafed with his Amendment of Life. But ftill, as 
furely as his Repentance muft appear to the Deity 
what it really is, wiz. wife, and good, and praife- 
worthy 3 fo the Sins which he has committed mutt 
appear likewife what they really are; that is, vile 
and odious, For what fhould cancel their Guilt ? 
Does. Reafon inform us, that evil Deeds paft may 
be either annihilated or obliterated by fubfequenc 
good ones? What is ill done, cannot become well 
done by any contrary Courfe of Action, 
_ Notwithftanding therefore his Repentance, the 
Penitent ftill is, and muft be guilty before God, and 
his own Confcience. However he may deferve 
afterwatds, and whatever Degree of moral Worth 
he tay arrive at, ftill his former Sins are to be re- 
garded as fo many Draw-backs; and the Difcount 
will be in Proportion to their Number and Malig- 
hity.——.Nay, upon the Account of thefe, he is not 
only intitled to lefs Favour, but is pofitively liable 
to Di/pleafure, and obnoxious to Punifbment: For 
how can the Reformation of a Sinner operate back- 
wards, or have any Effect on paft Actions. 

If ic fhould be urged, that Repentance avails 
hothing, if fincere Penitents are liable to be treated 
as Ojfendets; our Author anfwers, That Repen- 
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tance may notwithftanding avail greatly, even tho’ 
Penitents were punifhed ; by very much abating the 
Meafure of their Punifhment, and perhaps by giv- 
ing them reafonable Hopes of fucceeding Favour.— 
And tho’ Reafow can afford no certain Grounds or 
Methods for indemnifying Penitents, yet Revelation 
may. ‘** No Conclufion therefore can be drawn, 
«© from the Obnoxioufnefs of the Penitent,to the real 
‘s Difadvantage of Repentance.—— But ftill fince his 
Cafe is fo complicated, that he is really an Ob- 
s¢ jeé&t both of God’s Favour and Difpleafure, what 
** can his Reafon fuggeft to him, but thatas he has 
‘« jaft Grounds for Hope, fo he has -alfo juft 
Grounds for Fear? —— If the moral Perfeétion 
«¢ of the Deity confifts in an inviolable Adherence 
‘s co Truth, the only Way to judge of his Pro- 
“+ ceedings muft be from an impartial Examina- 
¢s tion of the-Cafe which lies before us. And if it 
‘¢ appear intricate, perplexed, and involved; if 
‘+ there are Facts and Circumftances {9 oppofite to 
‘«¢ each other, ,as both to encourage and difcourage, 
“* promife and threaten. at the fame time, as the 
«« Cafe of Penitents really feems to-do-; the moft 
‘¢ natural Conclufion is, that the Direétion of Na- 
‘* cure failing, fome fupernatural Difpenfation might 
«+ well be defired and reafonably expected.” 

B-fore our Author quits this Head, he enters into 
‘a particular Examination of what the Writer of 
Chriftianity as Old as the Creation has advanced in 
Pages 390, 391, and 392, of that Work,* con- 
trary to the Doétrine juft now delivered. This 
Gentleman contends, that Forgivenefs and Reftora- 
tion to Favour are the certain natural Confequences 
of Repentance, Our Author confiders every Thing 
he has advanced for the eftablithing of this Propoe 
fision, and endeavours to refute: it, - 
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If his Reafoning be juft, the general Principles 
of which are above fet down,'the Confequence muft 
be, *¢ that Mankind ftood in Need of a Redeemer.” 
And therefore he now goes on to confider the Doc- 
trine of. Redemption in another Light, and, as he 

ropofed, in the 

III. Third Place, to fhew its perfeét Confiftence 
and Agreement with Truth and Reéitude. In or- 
der hereunto he judges it requifite to premife a few 
Remarks concerning the Fa//; the Root of thofe 


Evils from which we want to be delivered. Thefe 


two Doétrines, he fays, are fo clofely linked toge- 
ther, that neither of them can well be difcuffed fe- 
parately. | 

Whether the Mo/aic Account of original Sin is to 
be interpreted literally, or allegorically, or both 
Ways, he does not pretend to determine. There 
feems indeed juft Caufe for fufpecting, that we are 
not fo clear concerning the Nature of 4dam’s T ranf- 
greffion, as we are apt to imagine. But this is 
plain, that whatever the Offence was, the Offender 
only could be anfwerable for it : For all Demerit is 
neceffarily perfonal, and therefore incommunicable. 
And if the Guilt of our firft Parents could not be 
derived, neither could their Punifbment ; for both 
are alike perfona], and therefore equally incapable 
of being transferred. ‘* On this Account it muft 
‘¢ be a grofs Mifreprefentation, to confider Death 
‘sas inflicted on Maxzkind for the Puni/bment of 
‘© original Sin. For no Part of Mankind, without 
‘¢ a Violation of eternal Truth, can be punifhed 
‘* for any Sins but their own. It was indeed in- 
flicted as a Punifhment on our firft Parents; and 
their Punifhment, by a natural Confequence, be- 
came our Lot, and our Calamity. In this Senfe 
‘* only are we to underftand the Scripture-Declara-. 
‘¢ tion, that in Adam all die. In Analogy whereto 
muft the Counter-part of it be interpreted, 
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From hence however, as he notes, an Objection 
js drawn, which muft be anfwered. It is alledged, 
s¢ that inftead of mitigating, this rather aggravates 
¢ the Hardfhip, to be involved in the fatal Effects 
¢ of Adam’s Tranfgreffion, notwithftanding our 
‘ being incapable of participating either his Guilr, 
¢ or his Punifhment.” Qur Author’s Reply to this 
has nothing, in it that has not been frequently offer’d; 
however, tor Connexion’s Sake, we fhall fet down. 
the Subftance of it. Thus; There is a wide Diffes 
rence, he fays, between the Evil here {poken of con- 
fidered as a Punifhment, and confidered as a natural 
Grievance. The latter is not only much eafier to the 
Sufferer than the former would be, but is perfeétly 
reconcileable with the Divine Reétitude ; which the 
former is not.—~- Again, Men had no Claim to Im-: 
mortality ; and therefore had no Right to complain 
if. they were deprived of it. If their being fo was 
a Lofs, yet no Wrong was done them, whatever 
occafioned it. They might accufe 4dam, but Pro- 
vidence they could not; ~— efpecially confidering, 
in the third Place, what an ample Reparation of 
their Loffes was provided for them, by the Merits 
of a Redeemer. If we incurred Mortality through 
q Tranfgreffion not our own, and recovered Immor-- 
tality through an Act of Obedience in which we: 
had no.Share, the Damage fuftained is fo far bal- 
lanced.: If it be urged, that the Privileges of Re- 
demption are only conditional, it may be faid, on 
the other hand, that thofe of Creation were the fame. 
Had they been otherwife, we had needed no Re- 
demption. 

Well; but might not Life and Immortality have 
as well been continued to them without Interruption, 
as firft relumed, and afterwards reftored ? —— No, 
That Men fhould be created free, was neceffary to 
conftitute them moral Agents, capable of promoting 
theGlory of God, together with their own and Fellow- 
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Creatures Happinefs. Liberty then they muft have ; 
and it is equally evident, that if they had ir, they 
might abute it if they would. Accordingly they 
did fo, and that very early. Our firft Parents vio- 
lated the exprefs Law of their Maker: The Conle- 
quence of. which mutt be, that they would be judged 
according to Truth and Righteoufnefs. The Rea- 
fons of Punifhment are moft evident; but what 
Panifhment? Such furely as might be a ftanding Do- 
eument of the Odioufnefs and deflructive Nature of 
Sin, and God’s high Difpleafure againft it. No juft 
Objection then can hie, either againft the Denuncia- 
tion of Death, or the Execution of it.— Yet, on the 
other hand, it feems not conformable, either to the 
Perfections of God, or the Imperfections of his 
Creatures, that the immediate Confequence of Sin 
fhould be utter Deftruction. Men might repent 
and reform; and, if they did, their Cafe would be 
alter’d again; as this would naturally render them 
Objects of Divine Compaffion. Jn the midft of 
Fudgment Gov would remember Mercy 5 that is, in- 
terprated by the Rule of Reéfitude, <¢ He would 
«“ take in the whole of the Sinner’s Cafe, and 
¢ regard the Nature and Circumftances of the 
<< Agent, as wel] as the Nature of the Tranfgref- 
«6 fion: He would provide for fincere Penitents as 
¢ favourably and fully as Truth would allow; and 
‘ithe Refult of this was their effectual Redemp- 
“© 230n.” 

. But befides Mortality, Men inherited from Adam 
alfo a Depravation of Nature; that is, Men’s na- 
tural Difpofitions were in fome Meafure difordered, 
and their A ffeCtions tainted : They were ftill Agents ; 
but their fenfual Inclinations acquiring a preter-na- 
ral Strength, expofed them more to Temptation, 
and render’d the Difcharge of their Duty more dif- 
ficult, tho? not impracticable. This derivative 
Taint was no more a juft-Ground of Complaint, 
than 
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than Mortality: For nothing more was required of 
frail Man, than what was either naturally or fuper- 
naturally in their Power. So that however Man’s 
Nature was diftemper’d, Relief was. aiways at 
Hand ; and a Remedy in Readinefs, more than ade- 
quae to the Difeafe. : 

But to leave this, let us return to the Purfuit of 
the main Point; that is, the Manner of our being 
redeemed from the Guile, or, more properly, the 
Penalties of Sin. And in erder to open the Dif- 
ficulties of this Part of Redemption, our Author 
judges the foregoing Doctrine to be the trueft Key, 
or rather, applying the one Doétrine to the o- 
ther, they will be found direét Tallies. Both 
are couched, tho’ figuratively expreffed, in the 
following Text of Scripture, and indeed in feveral 
others of the like import ; 4s by ome Man’s Dil- 
obedience many were made Sinners;, fo by the Obe- 
dience of one fhall many be made Righteous, 

Vhe former of thefe Difpentations has been here 
explained, and vindicated ; and the latter remains 
now to be fet in aclear Light; which js all our’ 
Author thinks neceffary for its Juftification. /7- 
carious Punifoment or Suffering, (or, in other Words, 
That by a fuppofed Commutation of Perfons Chrift 
fhould become our Subftitute, and, as fuch, en- 
dure Evils inflicted on Account ot our Sins,) he 
judges co be at leaft running into needlefs Obfcu- 
ricy.—Strictly fpeaking, it is, he fays, altogether 
impoffible, chat Men fhould be mace either Sinners 
or Righteous, by the Act'of another Perfon; - and 
no lets repugnant to Truth, that they fhould be 
either punif/bed or rewarded for A€tions in which 
they themfelves had no Hand. There needs no Re- 
courle to fuch Suppofitions. Grant, that the firft 
Adam deferved the Punifhment inflicted upon him, 
and that the laft 4dam merited a high Reward; and 
we fhall have fufficient Data for the Vindication of 
either Doctrine, By 
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By our Lord’s Sufferings and Obedience, as fpe- 
cified by our Author, he became entitled to the 
higheft Honour and moft diftinguifhed Reward.——. 
So far there is an unqueftionable Agreement with 
Reétitude—That the Reward conferred on him was 
moft proper in all Refpects, our Author intends to 
fhew, after he has inquired wherein it confifted. 

By this Inquiry it appears, that befides the Ac- 
ceffions of Power and Dignity, exprefly faid, in 
Scripture, to be conferred upon him; he had, in 
Conjunction therewith, a Reward of a different Na- 
ture, viz. That very Releafe of Sinners, which is 
the Subjeét of our prefent Inquiry; their De- 
liverance from the Bonds of Sin and Death, and the 
Reftoration of Immortality. This we miftakenly 
call our Reward: But our Author maintains, it is 
hot ox7’s, but our Redeemer’s; whom God bath 
exalted to be a Prince, and a Saviour, to give Re- 
pentance and Remiffion of Sins. 

That Chrift’s Sufferings are the meritorious Caufe 
of our Redemption, our Author acknowledges, and 
ic muft be allowed, he fays, that this is the very 
Subitance of the Doctrine, and all that can be re- 
puted effential toit. But ftill he efteems it of great 
Moment to guard his Explications in fuch a Man- 
ner, as to give no Offence to the fincere, and no 
Advantage to the captious.—The prefent Queftion 
is, ** Whether the Accomplifhment of our Re- 
‘<< demption is to be confidered as penal or premial ? 
‘© whether as refulting from a vicarious Punifbment 
*- ora perfonal Reward?” If the former, he pre- 
tends not to reconcile fuch a Notion with the Prin- 
ciple of Refititude; for Reafons above given. If 
the latter,, the Defence of the Doétrine will, he 
thinks, be eafy. 

But if the former is not the Truth, why does 
every thing in Scripture relating to our Saviour’s 
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Sufferings run fo much in a /acrifical Strain, and in 
{o exaét a Conformity with the legal Expiations. 
Our Author fhews how this might be accounted 
for, tho’ there were really nothing properly facrifi- 
cal in our Lord’s Sufferings. But it is needlefs to 
infift on this, fince he has already acknowleged that 
Chrift offered a real and proper Sacrifice, and ‘gave 
himfelf an Offering to God in order to accomplifh 
our Redemption. ‘* He was the Propitiation for the 
‘s Sins of the whole World; that is, By his meri- 
“¢ torious Death, he procured for al] Penitents the 
‘© Remiffion of their Sins and their Reconciliation 
«¢ with God. But then he cannot fee the Neceffity 
of fuppofing that in every Circumftance, the Chriftian 
Sacrifice muft anfwer the Fewi/) ; however it might 
be prefigured thereby. In one Point they are, and 
mutt be effentialy different. For how is it poffible 
that the Blood of Buils and Goats fhould afford a 
juft Reprefentation of the meritorious and all-fuffi- 
cient Sacrifice of our Redeemer.—Nor can he think 
it reafonable, or fafe, to lay fo great a Strefs on ty- 
pical Correfpondences, as is frequently done on this 
Occafion, A much greater Strefs, he thinks, ought 
to be laid, not only on the Reafon of the Thing, 
but on the original Type, and the Doétrine which we 
have been confidering ; fince, according to the fore- 
going Obfervation, the two Difpenfations ftand in 
direét Oppofition, and the one is reprefented in 
Scripture as the Reverfe of the other. ‘* Thus the 
‘© firft dam difobeyed and tranfgrefled; the fe- 
cond Adam was all Innocence and Obedience - 
sé The firft was punifhed ; the fecond rewarded. 
ss And as the Effects of the former’s Punifhment 
fell upon his Defcendants, and occafioned the 
Corruption of their Nature, as well as their Mor- 
tality and Mifery ;. fo the Effects of the Jatter’g 
Reward redounded to his Subjects ; producing 
the Renovation and Sanctification of their Naz 


nn 


«6 
cs 
6¢ 
66 


* 


a) 


“© ture, 









48 The Works of the LEARNED. Art, 3. 


‘© cure, Immortality and Salvation. It may be 
¢ added, that the former was fixed in a glorious 
¢ and joyful Situation, and yet incurred Sin and 
«¢ Guile: The latter was placed in a Scene of Ig- 
‘ nominy and Sorrow; and yet was perfectly 
‘ blamelefs, and even moft meritorious.” 

Our Author would have it further confidered 
what we are to underftand by the Foy rhat was fet 
before our Saviour, for which he is exprefly faid to 
have enduréd the Cro/s, de/pifing the Shame. Was it 
merely Power, and Glory, and fitting down at the 
Right-hand of the Throne of God? It ought not, 
he thinks, to be imagined; as implying a great 
Diminution of our Lord’s Merits. ‘* Far be it 
*¢ from us to fuppofe, that our Redemption was un- 
«¢ dertaken, chiefly, from interefted Motives, and 
*< perfonal Confiderations. In Honour of our gra- 
«© cious Redeemer, and in Juftice to his tranfcen- 
‘¢ dent Merit, we are obliged to conclude, that he 
‘¢ fuffered chiefly for our Sakes, and not his own; 
*¢ with public Views, not private Aims; and trom 
*¢ a difinterefted Principle of pure Benevolence.” 

But is it not evident from the foregoing Text, that 
he was influenced by a Profpect of that Foy which 


a” 


was fet before bim? Itisy; but ftill our Author con- ° 


tends, that this was a virtuous Foy, refulting chiefly 
from the Contemplation of that immenfe Good, that 
would be produced by his Sufferings. «* A Re- 
‘s ward fo far from diminifhing the Merit of the 
«© Sufferer, that it was areal and great Addition 
‘S 20.38." 

Admitting then the Meritorioufnefs of Chrift’s 
Sufferings, no Man can deny the Reafonablenets of a 
Reward ,; whatever he may object to the Reality or 
Propriety of that which is heré contended for. His 
Bufinefs now: therefore will be, to vindicate it in 
thefe Refpects, and to fhew not only irs Confiftence, 
but its peculiar and perfect Agreement with Truth 
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and Reftitude. In order hereto, he confiders it 
briefly in different Views. Firft, he examines the 
Nature of the Reward itfelf. And, /econdly, the 
feveral Relations belonging to it; endeavouring to 
fhew, that nothing could be more worthy of the 
creat Author and Giver ; nothing more fuitable to 
the Redeemer, on whom it was conferred ; and no- 
thing better adapted to the Cafe and Circumftances 
of the Redeemed, whofe Welfare and Salvation de- 
pended on it, 

In expatiating upon thefe Topics, and it muft be 
owned he is not very concife in his Difcourfes there- 
on, our Author firff fets forth the exquifite Satif- 
faction which muft neceffarily fill the Mind of a 
virtuous Agent, who is confcious of having in a 
very high Degree promoted the Glory of God, and 
the Intereft of Mankind. From hence he infers, ’ 
what a Harveft of pious Joy and benevolent Plea- 
fure our Redemption was capable of producing, 
** It cannot enter into the Heart of Man to cone 
“ ceive a Difpenfation more direétly and fully con- 
6 ducive to the great Ends juft mentioned.—The 
* Conqueft of Sin and Death; the Peace and Par- 
‘* don of Heaven obtained and compleated for all 
“¢ fincere Penitents; the Reftoration of Life and 
‘© Immortality , the Renovation and Purification of: 
‘© Men’s Souls; are fuch Bleffings, or rather fuch 
“© Treafures of Good, as neither our Words nor 
*¢ Ideas are able to reach. To be confcious of 
‘‘ having procured fuch mighty and extenfive Be- 
“‘ nefits, and for fuch a Multitude of Creatures, 
“* muft yield the moft exquifite Delight and Divine 
“* Complacency. The Mind of Manis not capable 
“ of forming a Conception of any Reward equal to’ 
“‘ this in Weight and Glory.” 

And now our Author goes on, in the /écond 
Place, to fhew, as he propofed, the Propricty of 
shis Reward in the Several Refpeéts before men- 
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tioned. And firft he inquires if it be not moft 
worthy of its Great Author, and moft agreeable to 
the Reéfitude of his Nature. 

And here I think he has only gone into a diffufe 
Repetition of what he had already faid in the fore- 
going Partof his Work, to prove it inconfiftent with 
the Divine Reétitude ‘to deal with penitent Sinners 
<¢ in the fame Manner as if they had not offended.” 
While, on the other hand, ‘ as true Penitents are 
«© real Objects of Favour; fo it cannot but be a- 
‘s greeable to Divine Reétitude, to let them enjoy 
‘<< all the Benefit of their Penitence and Converfion 
that can confift with Truth. Mboft certainly God 
was willing that it fhould turn to the beft Ac- 
<< count, which the Nature of Things, and the 
‘© Rule of Righteoufnefs, would admit. And for- 
<< afmuch as a full Pardon, or an entire Reftitution 
‘s of Grace and Favour, could not, confiftently 
¢< with this Rule, be direély and immediately grant- 
«< ed to the Penitents themfelves: Therefore he was 
«s gracioufly pleafed to convey it to them, as far 
‘6 as it could be conveyed, indirectly and mediately, 
-by the Intervention of a Mediator; whofe-Merits 
<¢ he knew would intitle him to the higheft Favour, 
«¢ and whofe Benevolence would incline him,to pre- 
‘6 fer fuch a Reward, as might redound to the Be- 
ss nefit of forlorn Sinners.” 

Our Author defcants on the Reéitude and Beauty 
of this Expedient of the Divine Wifdom and Good- 
nefs, as it is thus excellently circumftantiated. And 
then, to illuftrate and confirm the Reprefentation he 
has been making thereof, he puts this fimilar 
Cafe.—— | 

«s Let us fuppofe fome wide Province peopled 
‘© and governed by an earthly Monarch: The In- 
¢s habitants of which, inftead of adhering to their 
«¢ Duty, riot and rebel; infulting and murdering 
«¢ his Officers, and committing all Manner of Out- 
s* rages 
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‘«s rages and Encrmitics. After many Means ufed, 
«s and various Experiments tried 1n. vain, the King 
«¢ at length 1s pleafed to appoint the Prince his 
«¢ Sonto be their Governor; who faithfully executes 
the perilous Commiffion, and takes all proper 
Methods to reclaim the Mutineers. But they, 
inftead of reverencing the Prince, treat him with 
all poffible Scorn, Rage, Rudenefs, and Indig- 
nity. He apprehends yet worfe Treatment : 
Neverthelefs refolves, at all Events, to perfevere ; 
and to fet his Father’s Subjeéts an Example, fo 
much wanted, of the profoundeft Submiffion, and 
moft punctual Obedience. In the mean time, 
thro” his Care, Counfel, and Conduét, part of 
the Rebels become fenfible of their Folly and 
Guilt, and grow afhamed of what they have 
done. They feparate from the reft, and apply 
to the King for Mercy; acknowledging their 
Fault, and fuing for a Pardon. He approves, 
and is well pleafed with their Return to their 
Duty ; but on feveral Accounts judges it im- 
proper to grant them entire Forgivenets, and ab- 
folute Indemnity. Hereupon they have Recourfe 
to the Prince, and defire his Interceffion; who 
mediates with his Father in their Beha!f, and ear- 
neftly intreats him to reftore them to his Royal 
Favour. In Honour of fo obedient and deferving 
a Son, and as a Recompenfe for his faithful Ser- 
vices, and high Merit, his’ Requett is fully 
granted. On his Account, and tor his Sake, 
they not only obtain [mpunity, but are favoured, 
and encouraged in the fame Manner as if they. 
‘¢ had never offended.” 

Not regarding thofe Circumftances wherein the. 
Parallel fails, our Author defires us only to confi. 
der wherein it holds; and judge, whether fuch a 
Proceeding be not perfectly agreeable, not only to 
the Wifdom of Government, bus to the Rule of 

E 2 Truth ? 
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Truth ? Whereas if we go upon the Scheme of 
Subftitution ; that is, ** if we fuppofe the King re- 
‘* quiring his innocent and obedient Son to confent 
¢s to be punifhed for thofe Delinquents; or, in 
«¢ other Words, to fuffer capitally as their Subftitute, 
*¢ to procure their Indemnity : However fuch an 
Expedient might be thought to fquare with fome 
of the Ends of Government, it feems utterly ir- 
reconciJeable with Truth and Re&itude.” 

Laftly, with Reference to the Propriety of the Re- 
ward we are {peaking of, our Author fuggefts how 
fuitable it is to the Wifdom of God, * As he has 
«¢ been: pleafed'to interweave public and private 
«< Good, and to incorporate the Interefts of Man- 
«© kind; thereby knitting the Members of the great 
<< Community to each other, by ftrong Ligaments ; 
«¢ fo it might be perfectly agreeable to the fame 
«© Wifdom, to contrive a fuitable Attachment of 
<¢ all the Members to Chrift their common Head.—~ 
¢¢ What then could accomplifh this fo effectually, 
*¢ as the Difpenfation before us? What could create 
«s fo tender a Regard on one Side, or fo {trict a 
*¢ Dependance on the other ?” 

To confider this Reward in relation to Chriff, is 
what our Author propofed in the fecond Place. But 
he has, he fays, in a good Meafure (I think alto- 
gether) anticipated this Point. He has fufficiently 
made it appear, that fuch a Reward could be no 
lefs acceptable to the Redeemer, than beneficial to 
the Redeemed. However he here again enlarges up- 
on this Topic. But he cautions us at the fame 
Time againft imagining that the bleffed Fe/us was 
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no otherwife rewarded than in our Reftoration and: 


Redemption. On the contrary, we have frequent Ac- 


counts, and full Affurance, of his receiving the high- 


eft Honours and Exaltations for himfelf. 

In the third and laft Place our Author confiders, 
how perfectly this Reward is adapted to the Cafe 
and 
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and Circumftances of the Redeemed: And this is 
obvious, he tells us, whether we regard them as 
Sufferers, OF as Sinners. ——How forceably he rea- 
fons upon this Head will be fufficiently plain from 
two or three Paffages. Thus he fays,——-“ As all 
«© Men had fuffered through the Demerit and Pu- 
‘¢ mifoment of another, what more juft and proper, 
¢ than that they fhould be redeemed by the Merit 
« and Reward of another? As all our Misfortunes 
«¢ were originally owing to the Tranfgreffion of the 
“ firlt dam, it feems peculiarly fitting that our 
«¢ Reftoration fhould fpring from the perfect Inno- 
«© cence and Obedience of the Second. W hat 
« Wonder that the beft Men were fo deeply de- 
‘© oraded and damaged through the one, when they 
« were to be fo highly exalted and recompenfed 
“by the orher?”———Next he fets forth the Ac- 
commodation of this Reward to our Cafe, as Sinners. 
What he here offers, differs only in Expreffion from 
what has been afore recited. He infifts upon it, that 
our Repentance was unavailable for recovering the 
Privileges we had loft bySin; or for procuring Par- 
don. thereof, or that immenfe Degree of Favour 
whereto we are now raifed: But that all this, which 
he fpecifies at large, may be done for and conferred 
on us for Chrift’s Sake, with the utmoft Ficnefs, 

Qur learned Author concludes this Work (which he 
might have very much contracted, without prejudicing 
his Subjeé&t) with an Enumeration of certain Be- 
nefits accruing to. us by our Saviour’s Obedience 
and Sufferings, as Part of the Reward thereof : 
Thefe are, a more fuccefsful Application. to the 
Throne of Grace, when we offer up our Petitions 
duly in his Name——The Miffion of the Holy 
Ghoft, for the firft Prc pazation of the Gofpel—— 
The Refurre€tion of the Body ——And, which 
crowns the whole Difpentation, the Exchange of an 
earthly for an heavenly Immortalicy. | 
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Upon the whole, he has endeavoured, he fays, 
to fhew, that this Divine Tranfaction, of our Re- 
d mption, {tands clear of all reafonable Objections, 
even when brought to that Teft, and tried by that 
Rule, which Unbelievers have laid down: That it 
is not only reconcilcable with moral Truth and Reéi- 
tude, but peculiarly agreeable thereto. 
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ARTICLE IV. 


The Elements of ALGEBRA, in a new and eafy 
Method, with their Ufe and Application, in 
the Soluti n of a great Variety of Arithme- 
tical and Geometrical Queftions; by general 
and univerfal Rules. To which is prefix'd, 
An Introduction, containing a fucciné Hif- 
tory of this Science. By Mr. NATHANIEL 
Hammonp, of the Bank. London: Printed 
for J. Walthoe, over-againft the Royal-Ex- 
change zz Cornhill. 1742. Odfavo. Pages 


328, exclufive of the Preface and Intro- 
duction. 


“HE World has long complained of the Want 

4. oof a proper Introduction to Ajgebra. Some 
ate fo very concife, as if they were contrived not 
to teach, but introduce a Teacher: Others again are 
larger, but wrote with fo little Condefcenfion to the 
Underftandings of fuch as are alrogether unacquainted 
with the Science, that they are of very little Ufe 
to thofe who are moft inclined to make Ufe of 
them. Whence it comes to pafs, that few find it 
practicable to make -any Progrefs in Algebra with- 


wat a Mafter, tho’, certainly, the Science in itfelf 1s, 
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far from furpaffing a clear Head, and a tolerable 
Underftanding. . 

The Defign of this Treatife, which is of a rea- 
fonable Bulk, and contains nothing which is not 
folid and to the Purpofe, is to affift fuch as are en- 
gaged in teaching Algebra with a regular Method, 
and a large Stock of Examples, fo that their Scho- 
Jars may find Employment in their Abfence ; and 
to enable fuch as live in Country-Places, and muft 
confequently want all other Tutors, except Books, to 
acquire fuch a Skill in: this Science, as may enable 
them to fpend a Portion of their Time agreeably 
jn the Cultivation of their better Parts, and in rens 
dring a natural Method of enquiring after Truth 
habitual. , 

‘In the Introduction there is contained a fucciné& 
Hiftory of the Rife and Progrefs of this Science 
in Europe, from the Time ot Lacas Paciolus, a 
Francifcan Friar, who publifhed the firft Treatife 
of Algebra at Venice in 1494, down to Sir J/aae 
Newtou.. Here we fee all the Improvements. that 
were made in this ufeful Art by Vieta, Oxghtred, 
Harriot, Pell, Wallis, and other. great Men; and 
have an Opportunity of difcerning how - different 
Improvements were made by different Genii; and 
how furprifingly /gebra was advanced, when it 
came to be cultivated by the great Newton, who 
carried his Difcoveries, notwithftanding, beyond al: 
his Predeceffors. We have likewife an Account of 
the Attempt made by De/cartes, to rob.our Country: 
man Harriot of the Merit of his Inventions, in or- 
der to arrogate them to himfelf, becaufe he firtt 
applied them to Geometry ; tho’ Harriot had ap. 
plied them to it alfo in other Works of his, which 
have not feen the Light. 

The Treatife: itfelf begins with a_copious E-xplica- 
tion of the fundamental Principles of the Art, and 
of the Signs and Method of Notation ufed therein. 
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The Author then proceeds to the feveral Rules, ex- 
plaining them carefully and copioufly in all their 
various Cafes; fo that with a moderate Attention, 
ic is fimply impoffible for a Perfon, who defires to 
be Mafter of Algebra, to mifs of his End. Moft 
of the Writers upon this Subjeét hitherto, have been 
too {paring of their Pains; and, after laying down 
a few general Rules, and tacking to thefe two or 
three Examples, (perhaps unexplained) have left 
the poor Scholar to grope out the reft as well as he 
could ; without confidering that even Men are forced 
to learn the Alphabet, like Children, when they ate 
tempt a new Language, and are not able to exert 
their Reafon in Purfuit of a Study, the Elements of 
which are not clearly laid down. 

In the Profecution of his Defign, we never find 
this Writer advancing any Thing out of its proper 
Place, or burthening the Mind of his Scholar with 
Rules before they become neceffary: He profefies 
to have imitated the judicious Euclid in this Re- 
{pect ; and he has done it with equal Art and Feli- 
city. By this Means he has delivered the young 
Student in 4/gebra from that which is ufually found 
the moft fatiguing Part of the Science, viz. The 
Dottrine of Surds, in the Manner in which it is 
ufually taught. By the fame Means he leads his 
Reader direétly to Equations; and, by fhewing 
him the Profit he is to reap from this Science, en- 
courages him to overcome all its Difficulties. But 
having thus laid a ftrong and a rational Foundation, 
he moves more flowly through the reft of his Work, 
that whoever follows him, may be obliged to be- 
come Mafter of every Branch of the Art, fo as to 
be a complete Algebraift, before he quits his Book, 
and not a Smatterer, 

Quadratic Equations, and the Art of managing 
Converging Series, the admirable Invention of the 
incomparable Newson, are here fo clearly —— 
an 
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4nd their feveral Cafes fo plainly fet down, and fo 
thoroughly explicated, that it may be truly faid, 
there are no-where elfe fuch Inftruétions to be met 
with. Atthe Clofe of the Book, we find abundarice 
of Obfervations, neceffary for enlightning fuch Minds 
as are willing to proceed ftill farther in Analytic 
Difcoveries: So that, confidering the Compafs of 
this Work, and that too is very moderate, it is ag 
complete as poffibly can be expected ; and he who 
is thoroughly verfed in it, will find no great Diffi- 
culty, when he proceeds to fublimer Studies. The 
Language is plain and natural ; the Book is more 
copious than any other in Examples, and the Illuf- 
trations of them are fo full and clear, that it is ime 
poffible to miftake their Meaning. 

One Thing more deferves to be mentioned; and 
that is, the Corrreétnefs of this Book ; I mean, in 
Point of Printing, ‘There are in it very few, if 
any Errata; which, in Treatifes of this kind, is of 
greater Confequence than in any other: So thar, 
confidering the many Advantages it has, there is 
Reafon to hope, it will meet with the Encourage- 
ment it deferves, and fpread the Knowledge of this 
Science in Places where otherwife it might never 
have been heard of, 
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ARTICLE V. 


Br, Lockman’s Letter to me, here inferted, 


renders my faying any thing of the fubfequent 
Advertifement entirely needlefs. 


on To th AUTHOR, &. 

SIR, 

os S you frequently favour the Public with 
” A Literary Advices, I fhall be glad to com- 
«* municate, by your Means, the following Account 
“¢ of a Work now printing in Paris, which a 
<s Jearned Correfpondent (a Friend of the Author) 
‘© defired me to tranflate, and get printed in one 
*© of our Papers. 4bbé Desfontaines is fo well 
¢< known to all Perfons who are converfant in the 
«© Writings of the French Nation, that any Praife, 
*© here, of ‘his Abilities would be fuperfluous. I 
«¢ fhall only obferve, that I do not agree with my 
‘© Correfpondent in fome Points; as where he de- 
“<clares, that *tis impofible for Verfe to be well 
“¢ yendred into Ver[e, from one nani? into another. 
*¢ But this being foreign to the prefent Purpofe, I 
‘© fhall conclude with fubfcribing myfelf,” 


SIR, 


21 July, 1742. Your moft bumble Servant, 


Joun Lockman. 


Abbé Desfontaines undertook, a confiderable Time 
ago, a Profe Verfion of all Vircix’s Works, and 
finifhed it laft Year. He has fince employ’d his 
whole -Lejfure ia revifing it; in adding Remarks 
to the Text, and a Variety of mifcellaneous Reflec- 
tions. We do not yet know the Motives which in- 
duced 
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duced him to fet about this laborious Tafk ; but 
thefe will be explained in his Preface, He has often 
affured his Friends, that he feemed to be fired with 
a kind of Infpiration; and that he has exerted his 
utmoft Endeavours to juftify his Attempt, by offer- 
ing the Public a Compofition of a new Kind, with 
regard to the Verfion of ancient Poets. - 

The chief Objeét he had in View was Fidelity ; 
but as this (tho? a Tranflator muft ever pay a high 
Regard to it) is often of ill Confequence, he has 
been particularly attentive to the Order, the Choice, 
the Propriety, and Elegance of the Terms; to.the 
Genius and Tafte of the two Languages; as well 
as to the Clearnefs, Force, and Vivacity of the Ex- 
preffions. Ina word, he ever called to Mind that 
he was tranflating a Poet, and the greateft Poet that 
ever lived. He therefore did all that lay in his 
Power to exhibit, in the French Tongue, not only 
the true Meaning of Virgii’s Thoughts, but alfo the 
noble Simplicity, the fublime Energy of his Images. 
He is not fo vain as to fuppofe that he has always 
fucceeded on thofe Occafions; but having fhewn the 
greateft Part of his Verfion to feveral Friends, of 
known Tafte and Judgment, and perfeétly well ac- 
quainted with Virgil; the favourable Opinion they 
are pleafed te entertain of his Performance, gives 
him great Hopes. Not a fingle Line in this new 
Verfion but has been compofed with as much Care 
and Attention, as Botleax or Racine employ’d in 
writing their Verfes. As to the Tranflator’s Re- 
marks, which are the moft valuable Part of his Per- 
formance, they are interfperfed with a great Variety 
of Learning; and contain Explications, in a new — 
Kind, of the moft difficult Paffages. 

The Reflections frequently made by him, on the 
Genius of his Native Tongue, and the Example of 
all the French Verfions of the ancient Poets, had 
long convinced him, that if it was difficult to ren- 
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der them beautifully into Profe, ’twas abfolutely im- 
poffible to tranflate them into Verfe; even tho’ the 
Genius and Turn of the Latin Language fhould be 
facrificed to thofe of the French, and Accuracy to 
Elegance. ’Tis impoffible for Verfe to be well 
rendred into Verfe, from one Language into ano- 
ther; and the moft that can be done on thefe Occa- 
fions is to imitate, which he will endeavour to prove 
in his preliminary Difcourfe. With regard to Profe 
Verfions, he will fhew that, by this Method only, 
the Beauties of the Greek and Roman Poets can be 
exhibited in the French; and that too on certain 
Conditions, which he prefumes no Tranflator has 
yet obferved. 

This Work 1s in the Prefs, the firft Volume be- 
ing, quite printed off, and the fecond in great For- 
wardnefs. The Whole will confift of four Voo- 
Jumes ; the Text being printed, in oppofite Pages, 
with the Tranflation. The utmoft Care alfo hath 
been taken with regard to the Impreffion; a Font 
of Roman Types, of a new Kind, having been caft 
purpofely for the Latin Text, which will be fo dif- 
pofed, as to ftand oppofite to the French Text, not- 
withftanding the unequal Extent of the Words, and 
of the Conftruction of the two Languages. No 
Expence has been fpared with refpect to the Paper ; 
the Tranflator having the good Fortune to meet 
with a Bookfeller, who is as zealous for the Honour 
of Printing, as the Writer can be for that of Lite- 
rature. 

Another Object of his Care was, to make his 
Edition as correct as poffible, particularly Virgil's 
Text. Befides his requiring three or four Proofs or 
Revifes of every Sheet, and the common Pains be- 
ftowed by the Director of the Printing-Houfe ; a 
Gentleman, perfectly well fkilled in the Latin 
Tongue, has undertaken to infpect the laft Revifes : 
And if, in fpite of all thefe Precautions, fome Er- 
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rors fhould happen to flip into the Latin Text, he 
is determined to caftrate every Leaf where fuch 
Errors may be found. | 

The Work is printing three different Ways: 
I]. On a very fine Paper. If. On a lefs beautiful 
Paper; and, III. On a fmall, but good Paper, 
without the Latin Text. In the two firft Ways, 
there will be four thick Volumes to the Sett; and 


only three Volumes in that after the third. Manner, 


Each Tome, of the Edition in four Volumes, will 
confift of thirty Sheets at leaft. 

The Edition in the large muft neceffarily be very 
expenfive, as well from the high Price of the Paper, 
as on Account of above twenty Copper-Plates with 
which it will be embellifh’d. Thefe Plates are en- 
graving by Mr. Cocuin, Jun. the ableft Arrtift, 
in his Way, in Paris. ‘There will be no Plates, 
except oppofite to the Title-Page, in the two Edi- 
tions of the {mall Paper. te 

As the Expence of the Edition in the large Paper 
will be fo confiderable, Five Hundred Copies only 
will be taken off, The Price to Subfcribers, for 
the four Volumes in large Paper, is' only Twenty- 
four Livres, or One Guinea; which will afterwards 
be raifed to double the Price, to fuch as are not 
Subfcribers. 

SUBSCRIPTIONS are taking in, and will conti- 
nue to be fo, till the laft Day of next Augu/t, by 
Mr. Brinpiey, Bookéeller, in New Bond-/treet ; 
Mr. Cuancuion, Bookfeller, near Somerfet-Hou/e 
in the Strand, Mr. Rosinson, at the Golden Lyon 
in Ludgate-fireet ; and Mr. Noon, in the Poultry. 

The Work will be delivered to the Sub{cribers in 
December following. 


ARTICLE 
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ARTICLE VI 


/ Avery curious Work has been lately printed 
hi | at Oxford, and publifhed in London by Mr. 
Ht Richard Manby, Book/eller, at the Prince’s 
(He Arms, oppofite the Old Baily, on Ludgate- 
i Hill. Lhe Title of tt runs thus, HtsTor1a 
| Muscgrum in qua circiter Sexcentz Species 
| veteres & nove ad fua genera relate defcri- 
Hi __ buntur & Iconibus genuinis illuftrantur: cum 
i" Appenpice & INpIcE SyNonyMoruM. 
| Opera: Jo. Jac. Dittrenir, M.D. in Uni- 
) verfitate OxoNnIENSI, Botanices Profefforis 
4 Sherardini. It is a Quarto of 576 Pages, 
i befides'8:5 Copper Plates finely engraved. 


a. HIS Work isaltogether in Latin, except the 
| Names of the feveral Sorts of MOSS there- 
ry hi in fpecified. Thefe are no lefs than fix hundred, 
as mentioned in the Title, under their refpective 
| Genus’s, which are twenty. The Manner in which 
yl our Author has treated of thefe will beft be under- 
| ftood by an Example. Thus his firft Genus is, 


















Byssus. 
[Nomen] Byssus Gracis BY==0z 3 hujus: Deri- 
vationem a Buz Hebraico longingue petit Wormius 
| Muf. p. 139. hibiate . 
BI", [Byffus ver.] Qualis autem Byffus Antiquorum 
i fic, varia eft Auctorum Sententia. Vide que de ea 
| habet Plinius, L. 19. C. 1. 8 Dalechampius in An- 
not. p. 880: Wormius in Muf.-loco citato, & qua 
luculentius congeffit Bodzus a Stapel in Theophr. 
Pp. 425, 426, 427. 7 . 
Mihi, perpenfis omnium Sententiis, vero videtur 
fimile, lanugmem, quem Goffypii fructus fundunr, 
Byflum 
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Byffum fuiffe dictam Veteribus, quae cum varia fit 
in diverfis fpeciebus, fa¢tum eft, ut alii alicer de ea 
{cripferint. na 

, [Byffus rec.] Botanici recentiores Byfios dixerunt 
conglomerationes vegetabiles, lanuginis inftar, tenues,, 
His annumerantur alia quaedam excrefcentiz, pul; 
verulentz potius, quam lanuginofa textura, : 

[Differentia)] Hoc genus medium eft inter Fun- 
gos & Mufcos proprie diétos, his tamen propiug 
accedit & ab illis differt, quod diutius perfiftat .& 
fubftantia carnofa careat, quod capitulis deftituatur, 
nec ullam Fungis fimilem figuram &. texturam ob- 
tineat. | ale 

A conferva differt loco natali extra aquam, tene- 
ritudine, filamentorum brevitate & ortu; nam Fune 
gorum inftar ex putredinofa fermentatione oriri vi- 
detur. “4 

[Character] Flore Semineque caret, ex partibus 
uniformibus. contextum, tenuiffimis & adeo fubrili- 
bus, ut nudis oculis, diftingui nequeant in plerifque 
Speciebus, nunc pulveris fubtiliffimi inftar, nunc Ja- 
nuginis tenerrimz forma variis rebus, putredini ob- 
Nexis, innafcentibus, demptis paycis Speciebus, quee, 
e Saxis enafcuntur, quamvis & has humore quodama 
vegetabili ad bafina .nutriri, vero fimile fit. © .,,, 

Que Byffi Semma memorat Michelius. Noy, 
Gen. p. 210. mihi nunquam vifa funt, non magis, 
quam fungorum flores & femina, qua ille vidiffe 
exiftimat, 

Botrytes & Afpergillus Eyu/d. ibid. p..212. res 
ferri poffunt ad mucorem & mucilaginem. Jpéas 
p- 215, 216. que ob globulos feu capitula (femina 
ipfi credita) fubftantiam molliorem pulpofam & - 
vite brevitatem fungofe potius, quam mufcofe na- 
ture funt. Quarum rerum finis non eft, cum. pro 
fubjecti putrefcentis natura, diverfas forme oriantur 
corpora. | 

Under this. Genus our Author, reckons -twenty 
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Species of Byffus : each of which he defcribes in a 
Manner correfponding with that we have now 
had a Specimen of. 

Firft, there is always the De/criptio, fetting forth 
the peculiar Charaéteriftics of each Species: This 
Defcription is fometimes our Author’s own, fome- 
times Mr. Ray’s or other Botanifts, and now and 
then we have both one and another’s. Next we 
have the Synonyma. And oftentimes we have the 
Critica, Differentia, Locus, and Obfervatio. 

In this Method does he proceed throughout the 
whole Work ; and has delivered every thing with 
the ftricteft Order and greateft Perfpicuity that the 
Subject feems to admit of. The Cuts appear to be 
well executed. 

In what State this Branch of Botany was, when 
Dr. Dilleny undertook it, what Improvements he 
has made therein, and what he has done for the 
Advancement thereof in this Volume, may be ga- 
thered from his Preface; where he fays, 

MuscoruM Historia, anguttis olim limitibus 
circum{cripta, paucarum erat Herbarum Scientia; ex 
quo vero Rajus ad f{cribendum animum appulit, poft- 
quam ipfe, praeunte Merreto in Pinace Rerum Na- 
tur. Brit. 1667. Species aliquot novas in Catalogo 
Plantarum Angliz 1670, & Hiftoria difcripfiffet, fo- 
cios operis nactus Lhwydium, Bobartum, Doodium, 
plures aliquot in Synopfis Stirpium Britanniz Edi- 
tione primam contulit: Inde paucorum annorum 
Intervallo (a 1690 ad 1696) tum ex fua & Doodii 
Obfervationibus continuatis, tum Sociis Vernonis, 
Petiveri, & Guil. Sherardi Operis, Specierum nu- 
merus plufquam ad duplum auctus fuit, ut ex Sy- 
nopfis Stirpium Britanniz Editione Secunda apparet, 
in qua 170 Species enumerantur, cum in prima ejus 
Libri Editione 64 faltem Species defcripte effent. 
Enimveto utramque multum fuperat tertia hujus 
Libri Editio, in qua amplius tercentum diverfe 
Species 
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Species recenfentyr. Licet vero tot repertis, non 
fic facilis res, Novam, in his Regionibus, invenire 
Mutfci Speciem; tamen non eft dubium, quin locis 
Mufcorumh productioni faventibus, in Montibus & 
feptentrionalibus Angliae Provincits, preefertim in 
Hibernia & Infulis Scotiz plures delitefcant ignotae 
Species. De quo mihi conftitit ftinere, Plantarumt 
gratia in Montes Cambriz anno 1726 inftituto, in 
quo non paucas ipfe inveni novas Species, & habui 
alias ab amicis locis variis le¢tas, nondum defcriptas, 
Porro ex altero Orbe evocavi, quantum potui, Mufé 
cos ibi nafcentes, & obtigere mihi plures fafcieulé 
e Virginia & Penylvania, e quibus cognofco ter- 
tiam circiter Mufcorum ibi nafcentium partem no 
vam effe. By stat ig? Wye = 
Cum vero plus quingenti Specie diftinéti Mufct 
cum Varietatibus fuis penes me fint, cum mihi pas 
teantampli Horti ficci Fac. Bobarti, Guil. Sherardé 
& Car. Du Bois, fatis quidem mihi copiarum ad in- 
ftruendam Mufcorum Claffem habere videor, & 
fpero, quod eami rite difpofuiffe & fingularum Spe- 
cierum [cones accurate feciffe comperiar; in qua 
re non tami eorum, qui umbratili fgurarum Nitore 
dele€tantur, quam qui & ipfas Plantas nofcunt, & 
Graphices non prorfus ignari funt, Judicium ex- 
peto.———Diu verfatus fut in examinandis & invicem 
conferendis fpeciebus, earumque varietatibus redu- 
cendis. Sexcentas circiter defcripfi Species; pleraf- 
que ex meis, quafdam ex aliorum Obfervationibus : 
Paucas nomiinetenus ex Michelio & alits enumeravi. 
In quarum defcriptionibus mediocritati ftudui, neve 
prolixitate tedium crearem, neve ob brevitatem ob- 
fcurus fierem. Synonyma ex ferie temporis difpo- 
fui, quae Methodus licet id incommodi habeat, ut- 
idem nomen interdum repetendum fit; confert ta- 
men ad Hiftoriam & Progreffum Scientize demon- 
ftrandum ; in quibus Synonymis & ab aliis & a 
Rie olim commiffos errores emendavi. Nomina 
¥ multa, 
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multa, qua olim in Catalogo Giffenfi fcripfi, hie 
neglexi, inter Synonyma rejeci 8& quafi delevi, par- 
tim quod differentias fpecificas clare non indica- 
rent, partim quod plura eorum jufto effent pro- 
lixiora. Hic brevius & quam apte potui, me ex- 
pedire ftudui, quamvis, ut verum fatear, ipfe mihi 
non fatisfaciam ubique, przefertim in its generibus, 
uz plures comprehendunt invicem fimiles Species, 
é in quibus, ob partium tenuitatem, differentize 
fpecificze minus confpicuze funt. Pauca omnino funt 
enerica nomina, in quibus olim ob imperfectum 
lantz ftatum erravi, frequentiores autem funt fpe- 
cific Denominationes, quas corrigere neceffe habui, 
quod non tantum licere, fed mei muneris hic effe 
exiftimavi. Sicuti enim in primordiis Scientiz ir 
rita foret expectatio Appellationum exaéte bonarum, 
ita fub Incremento & Perfectione ejus, ut magis con 
grua nomina inveniamns adnitendum eft, videturque 
mihi Hiftoriam fcribenti jus quoddam enafci ea 
componendi ; nam ex plurium {pecierum collatione 
earum facies diverfee & differentiz fpecifieze melius 
cognofcuntur, quam ex paucis. Dedi tamen ope- 
ram, ut in defcriptis fpeciebus, notam aliquam reti« 
hetem, qua innotuerunt & ab aliis Auctoribus di- 
ftinétz fuerunt Species, fimulque allaboravi, ut fae 
ciem exprimerent Ideamque quandam Speciei crea- 
rent Denominationes, cavens a verbis inanibus & 
generalibus. Interea novi arduum effe, ejufmodi 
dare nomina, qua non tam omnibus, quam plerif- 
que placeant, tamen.fpero, que in hoc Libro nunc 
fcripta funt, effe ejufmodi, ut, nifi nove fint Spe- 
cies, novis pofthac carere poffimus nominibus, 
Some, as our Author obferves, may be ready to 
afk, To what Purpofe fo much Pains is taken about 
Things fo minute and feemingly trifling? What 
Good can arif¢ from duch Refearches? He an- 
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Firff, That the Wifdom of the Creator may be 
difplayed, which is no lefs con{picuous in the fmalleft 
than in the largeft Vegetables. ‘* Quis enim non 
s¢ miretur tot foliolorum diverfas formas, nervos 
«* quibus adherent, Pediculos Pilo fzpe tenuiores, 
s¢ materiam f{permaticam in capicula tranfmittentes 
«¢ fubtiliffimam, qua fpeciem fyam propagant? 
ss Capitulorum porro differentiam & ftruéturam 
ss diverfam, Opercula item & Calyptras? Pedi- 
¢¢ culorum feu fetarum diverfam figuram in Bafi, 
¢¢ unde eruuntur Characteres Generum, ficuti e foe 
ss liis & totius facie Differentize fpecifi-z patent ? 
«© Radices item tomentofas, humorem -nutritium 
‘6 fugentes? Subtilitatem eorum Ductuum, qui 
s¢ Alimentum in Folia & ceteras: Partes diftribuunt, 
s¢ Mente potius, quam Oculis percipiendam.? ” 
Secondly, That the Goodnefs of God, and his 
Love to Men, and the Creatures fubfervient to their 
Ufe, may be manifefted, when we find him fup- 
plying them with Nourifhment and Phyfic, from 
fuch mean-looking Excrefcences as many of thefe 
appear to be: ** Ut conftat de Vi adftrictoria & 
*¢ roborante Ufnearum, fedativa Coralloidis pyxi- 
«© dati in Tufi convulfiva, Lichenoidis Pulmonei 
*© & Polytrichi vulgaris in affectibus Pulmonum : 
« Lycopodium vulgare ad multa prodeft, {pecia- 
‘ tim farina {picarum in Nephritide : Lycopodii 
¢* quinta fpecies Indis celebratiffima eft. in multis 
s¢ affectibus : Selagini vulgari vis ineft draftica & 
‘¢ fumme emmenagoga: Lichenes faluberrimi funt 
‘ in affectibus hepaticis,ut inde nomen etiam adepti 
‘ fint apud multos: Lichenoides Digitatum cine- 
«s reum ad precavendam Hydrophobiam {pecificam 
‘ss habet efficaciam ; & quid non fperemus ab aliis, 
«© quorum Virtutes nondum innotuerunt? €?c. 
Laftly, The theoretical Knowledge of thefe Pro- 
ductions affords Botanifts, refiding in the Country, 
an extraordinary Pleafure, in the Winter, and early 
F 2 Pare 
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Part of the Spring ; e’er Flora has decked the Earth 
with her Graces, and while this is the only Clafs of 
Vegetables that-prefents itfelf to their Obfervation. 
Our Author tells us, he has reaped great Advan- 
tages, both of Body and Mind, by his former Ex- 
curfions in Queft of them; which delightful Exer- 
cife, by Reafon of other neceffary Occupations, he 
is forced to relinquifh to Perfons of more Leifure 5 
contenting himfelf with offering them the Refult of 
his Experiments, for furthering their Acquaintance 
with fo curious a Subject, 
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ARTICLE VII. 


AA Table of the Papers contained in the Abridg- 
ment of the History and Memorrs of 
the RoyaLt ACADEMY of SCIENCES 4aé 
Paris, for the Year 1702. 


WN the History we have Difcourfes, I. On 

the Effects of the Elafticity of the Air in Gun- 
powder and Thunder. II. On the Canfe of Re- 
traction. III. On the Zarantula, and the Cure of 
iis Bice by Mufick. IV. On a very valuable Load- 
ftone. V. Ona Pyramid of Salt formed in a Cry- 
{tallifation. Vl. On a Woman delivered of four 
Chiidren at a Birth. VII. Qn the Tides on the 
Coaft of Bretagne and Normandy. VIII. On the 
making of Allum, IX. Microfcopical Obfervati- 
ons on a Cheefe-mite. X. On two Kittens joined 
together from the Head to the Navel. XI. On an 
ancient Communication of the Mediterranean with 
the Red-Sea. XII. On the Manner of cutting 
Moulds for Hyperbolica] Glaffes, and for turning 
all Conoids in general, XIII. On the Reduction 
of the Motians of sdaimals to the Laws of Me- 
chanicks, 
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chanicks. XIV. On the Refiftance of hollow and 
folid Cylinders, XV. On a Machine invented by: 
F. Sebaftien. 

In the Memorrs we have, I. Obfervations on 
the Quantity of Rain which fell at the Royal Ob/er- 
vatory in 17013 with fome Remarks on the Ther- 
mometer and Barometer, by M. de Ja Hire. ILA 
Difcourfe on fome Properties of the Air, and the. 
Means of knowing the Temperature of it, in all 
the Climates of the Earth, by M: 4moxtons. IIIA 
Comparifon of the ancient Itinerary Meafures with, 
the modern, by M. Cafini. IV. Reflections on 
the Meafure of the Earth, related by Sweliius, in 
his Book entitled, ERaTESTHENES BaTavus, by 
M. Cafini, Jun. V. Remarks on the different 
Manner of managing the common Oars, and the 
turning Oars, lately propofed by the Sieur du Guet, 
by M. Chazelles. VI. An Obfervation on a Co- 
Jumn of Light feen at the en May 11, 
1702, in the Morning, by M. de Ja Hire. VII, 
Obfervations made by Means of the Burning-glafs, 
by M. Homberg. VIII. A Defcription of the La- 
byrinth of Candia, with fome Obfervations on the 
Growth and Generation of Stones, by M. Tourne- 
fort. IX. An Eftimate of the Power neceffary to 
move Boats, both in ftagnant and running Waters, 
either by a Rope or by Oars, or any other Machine, 
by M. de Ja Hire. 

The firft of our Quotations from thefe Papers 
will be the third Article of the Hiffory, relating to 
the Tarantula. 

The Tarantula is alarge Spider, with eight Eyes, 
and as many Legs ; but, what is moft fingular in it, 
are two Horns and Trunks, which it is continually 
moving, efpecially when in Search of Food ; and 
which are therefore conjectured to be moveable 
Noftrils, 
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The Tarantula is not only found about Tarentum, 
from whence its Name is taken, and throughout 
Apulea; but alfo in feveral other Parts of ftaly, and 
in the Ifland of Corfica; only thofe of /pulea are 
the moft dangerous; tho’? none are much fo but 
thofe on the Plains, where the Air is confiderably 
hotter than on the Mountains: And fome even af- 
fert, that the Animal is never venemous, except in 
Coupling-time. 

Soon after a Perfon has been bitten by a TZaran- 
tula, there enfues a very acute Pain in the Part, and 
fome Hours after, a Numbnefs ; then he falls into a 
profound Sadnefs, Refpiration grows difficult, the 
Pulfe weakens, the Sight becomes dim, and the 
Eyes look wild; at length, all Senfe and Motion 
are loft, and the Patient dies, unlefs he be relieved. 

All the Help Phyfick affords, confifts in a few 
Operations on the Wound, with the Ufe of Cordials 
and Sudorificks; but another much furer, and more 
efficacious Remedy, which Reafoning and Art would 
never have attained to, as being accidentally difco- 
yered, is Mufick. : 

When the Perfon bitten is left without Senfe and 
Motion, a Mufician tries different Tunes, till he 
meets with that whofe Notes and Modulation fuit 
the Patient; upon which a flight Motion or Tremor 
appears in his Body; then his Fingers begin to 
move in Cadence; then his Arms, Legs, and, by 
Degrees, his whole Body ; till at laft he rifes on his 
Feet, and falls a Dancing ; in which he continues, 
fiill increafing both in Activity and Strength. Some 
will even dance fix Hours together without refting : 
After this, the Perfon is put to Bed; and when he 
is judged fufficiently recovered from his firft Dance, 
they draw him out of Bed by the fame Tune for a 
new Dance. This Exercife continues feveral Days, 
fix or feven at moft; till fuch Time as the Patient 
finds himfelf fatigued, and unable to dance any 
longer, 
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longer, which is the Indication of his Cure; for fo 
Jong as the Poifon aéts on him, he would dance, if 
they would fet him, without any Difcontinuance, 
till his Strength being utterly exhaufted, he would 
die on the Spot. ‘When the Patient begins to find 
himfelf weary, he comes a little to his Senfes, and 
recovers, as from a profound Sleep, without remem- 
bring any Thing of what pafled during his Accefs, 
not even his Dancing. 

The Patient thus recovered from his firft Accefs, 
is fometimes intirely cured ; if he be not, there re- 
mains a black Melancholy and Alienation of Mind 
upon him; he fhuns the Sight of Man, and feeks 
for Water; and if he be not carefully watched, 
throws himfelf into the firft River that falls in his 
Way. 

To the other Symptoms of this Difeafe muft be 

added an Averfion for black and blue; and on the 
contrary, an Affection for white, red, and green. 
- If che Perfon do not die, the Fit returns at the 
Year’s End, much about the Time when he was 
bitten; fo that he muft go to Dancing again; fome 
have had thefe periodical Returns for 20 or 30 
Years running. 

Each ‘Patient has his peculiar and fpecific Tune ; 
but all the Airs and Tunes in general are of a very 
brifk Meafure. 

Thus much 1s attefted by Perfons of undoubted 
Veracity ; and was alfo confirmed to the Academy, 
not only by what Informations M. Geoffroy could 
procure in /taly, but alfo by the Letters of a Jefuit 
of Toulon to F. Gouye, who-related, that he had feen 
an /talian Soldier bitten by a Tarantula, who danced 
feveral Days together, 

To Faéts fo very extraordinary, ’tis no Wonder 
if a few Fables be added ; fuch, for Inftance, as this, 
that the Patient is only affeéted fo long as the Ta- 
vantula that bit him is alive; and that the Tarantula 
tall. Dennne on ds Cobden Tune, Tis 
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*Tis not unreafonable to fuppofe with M. Geoffroy, 
that the Poifon of the Tarantula may occafion an 
extraordinary Tenfion of the Nerves, much greater 
than is fuited to their refpeétive Functions, and 
hence the Lofs of Memory and Motion; but at 
the fame Time, this Tenfion being equal to that of 
fome Strings of an Inftrument, puts the Nerves in 
Motion to a certain Tone, and obliges them to 
vibrate when ftruck by the Undulations peculiar to 
thar Tone ; and hence the Cure by Mufic: For Mo- 
tion being thus reftored to the Nerves, by a proper 
Mode, the Spirits are recalled, which before had 
almoft intirely abandoned them. 

It may perhaps be added, with fome Probability, 
and pretty much on the fame Principles, that the Pa- 
tient’s Averfion for certain Colours arifes from this, 
that the Tenfion of the Nerves, even out of the 
Accefs, being ftill different from its natural State, 
the Vibrations thofe Colours occafion in the Fibres of 
the Brain, are too contrary to their Difpofition, and 
make a kind of Diffonance therein, which is Pain, 

Another Quotation we fhall make from the His- 
ToRyY is the eleventh Article: On an ancient Com- 
munication of the Mediterranean with the Red-Sea, 

M. le Comte de Pontchartrain had {ent into Egypt 
fome Memoirs made by M. Deii/le, which pointed 
out what was to be wifhed, in order to reétify the 
Map of that Country. ‘Thefe Memoirs were ac- 
companied with very ftrong Recommendations to 
the Confyls and Vice-Confuls. 

jt was in the Execution of thefe Orders of M. de 
Poutchartrain, that M. Boutier travelled over the 
whole Delta, and fent to that Minifter a Map of it, 
with a little Account which explained it. M. Delifle, 
to whom M. le Comte de Pontchartrain had done 
the Honour to fend the whole, fpoke of it to the 
Academy. 

The modern Egypt is but little known, altho’ it 
is fufficiently near and frequented; and we may 

| reckon 
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reckon, that it is the fame with all Countries, where 
the Inhabitants are in Ignorance, and where learned 
Strangers feldom travel, at leaft to make Obfervati- 
ons. Altho’ M. Boutier has not travelled over the 
Lower Egypt, fo much as it would be neceffary, he 
has neverthelefs, in M. Delifle’s Account, confide- 
rably reftored the Map, which was very much dif- 
figured. He begins with confidering the Delta of 
the Ancients, thofe Mouths which they have afcribed 
to the Nile, the greateft Part of which had been loft 
by the Ignorance of the modern Geographers, and 
a great Number of Towns, whofe Names are not 
yet much altered ; for Example, Samanout, or ac- 
cording to the Coptes, Sebennetu, which is the anci- - 
ent Sebennitus, Abboutfier, or Butfir, which is Ba- 
firis, &c, But what is moft remarkable in this Map 
is, an Extremity of a Canal, which goes out of the 
moft Eaftern Arm of the Nile, and which M. Delifle 
judges to have been a Part of that which formerly 
made the Communication of the Nile and the Mes. 
ditervanean with the Red-Sea. The Foundation on 
which he goes 1s this : . 
Herodotus, in his fecond Book, fays, there was int 
the Plain of Egypr, a Canal drawn from the Nile, a 
little abqve the Town of Budafte, and below a 
Mountain, which went on the Side of Memphis ; 
that this Canal was extended very far from Weft to 
Faft; that afterwards it turned to the South, and 
flowed into the Red-Sea; that Nechus, Son ot 
Pfammiticus, was the firft that undertook this Work, 
where 120,000 Men had perifhed ; that they had 
quitted it upon the Anfwer of an Oracle; but that 
Darius, Son of Hyftafpes, had finifhed it; that ic 
was four Days Navigation; and that two Gallies 
might pafs a-breaft in it. : 
Diodorus {peaks of it in the firft Book of his 
Bibliotheca, and agrees with Herodotus, except 
jn this, that he makes the Canal to be left unfinithed 
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by Darius, to whom very bad Engineers had repre. 
fented, that the Red-Sea being higher than Eeypp, 
would overflow it; and in this, that he does noe 
make the Work to be finifhed but by Polomeus 
Philadelphus. He adds, that this Canal had been 
called the River of Ptolomy; that this Prince had 
caufed a Town to be built at its Out-let into the Red. 
Sea, which he named Arfinoe, from one of his 
Sifters ; and that the Canal might be opened or 
fhut, according as it was neceffary for Navigation, 

Strabo, \ib. 17. of his Geopraphy, agrees with 
Diodorus in every Thing: 't only remains to recon- 
cile Herodotus, who makes the Work io be finifhed 
‘ by Darias, with Strabo and Divdorus, wio give that 
Honour only to Pralomy; but there might happen 
to a Work of this Nature, as foon as it was finifhed, 
an infinite Number of Inconveniences, which ren- 
dered it ufelefs, till a new one was made. 

At the Point of the Gulf, which they have called 
the Red-Sea, were two Cities, Hieropolis and Arfi- 
noe, which laft, according to Strabo, was alfo named 
by fome Cleopatris. Belides Strabo, {peaking of the 
Expedition made into Arabia by lus Gallus, the 
firft Roman Governor ef Egypt, fays, that Gallus 
caufed Veffels to be built at Clecpatris, near an an- 
cient Canal derived from the Nive. In another 
Place, he fays alfo, that Afieropolis was upon the 
Nile, and at the Extremity of the Red-Sea. 

M. Delifle has confulted the Arabian Authors, in 
Reference to this Affair. Elmacin, lib. 1. cap. 3. 
fays, that under the Caliph Omar, towards the Year 
635 of the Chriftian AZra, Amir caufed a Canal to 
be made to tranfport the Corn from Egypt into 
Arabia; probably he only renewed the old one, the 
Navigation of which might eafily have been nege 
lected’ in the Decline of the Roman Empire. But 
in the Year 150 of the Hegira, which agrees with 
the Year 775 of Chrift, dbugiafar Almanzor, fecond 
Caliph 
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Caliph of the Abbafides, caufed this Canal to be 
ftopped on the Side of the Sea. <* If ever this 
s inion fhould be renewed, the World would 
«¢ change its Face; China and France, for Example, 
«© would become Neighbours, and our Pofterity 
«< would lament the Fate of the barbarous Ages, 
«s when the Europeans were obliged to go round 
‘6 Africa to get into fa,” 





ARTICLE VII 


A Reply to Mr. Warburton’s Appendix, in his 
fecond Volume of the Divine Legation of 
Moses. Together with afew Obfervations 
on his Writings, and occafional Reflections on 
fome ufeful Subjeé?s. London: Printed for 
George Hawkins, af Milton’s Head, between - 
the two Temple Gates zz Fleet-ftreet, Odfavo, 
Pages 308. , . 


HIS Book is wrote with fo much Refentment 
as nothing can juftify, but the ill Ufage the 
Author pretends to have received from his Anta- 
gonift. Whether that, fuppofing the Complaint 
not to be groundlefs, will excufe the Severity of 
this Reply, I will leave others to determine. What 
there is of Argument therein, may perhaps be con- 
fidered by Mr. Warburton. The perfonal Re- 
fiections it abounds with, will, Ihope, be neglected 
by him, as bearing harder upon the Writer himfelf, 
than they can upon any other Subjeét. For I think 
it may,be affirmed, univerfally, that he who abufes 

others, abufes himfelf moft of all. , 
This Piece is ufhered:in by a long Introduction 
ef thirty-one Pages, which is throughout an .Ins 
vective, 
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yeétive. The following Work is divided into fix 
Chapters. The firft contains feveral Obfervationgs 
on Mr. Warburton’s Appendix. The fecond con. 
fifts of Remarks on the fecond Volume of his Dj- 
vine Legation of Moses, The third is about bor- 
rowing, from others, being a Difcuffion of this 
Queftion, ‘“ Whether the Heathens after Chrift; 
‘s refined, ftole, borrowed, or foftned their Doc- 
s¢ trines, Sc. from the Gofpel, or firft Chriftians, 
«© fo as to deftroy, or lefien their Authority. as 
ss Heathens?” The fourth Chapter is an Inquiry, 
Whether the Heathens had the fame Notion of 
Angels, as Jews or Chriftians? The fifth Chapter is 
concerning, the Punifhment of Children for the 
Crimes of their Parents. The laft Chapter examines 
whether the Heathens encouraged or approved the 
Crime of Self-murder. 

Having taken the Notice I have done of the Aci- 
dity of this Work, and the Spirit of the Author, it 
may be fome Entertainment to the Curiofity of my 
Readefs, if oe both in the enfuing Citation, 
of theCharacter of Mf. Warburton, which is dfawn 
up in the forementioned Introduction; and which 
is exactly fuch as we might expect from the Painter, 
how unlike foever tt may be to the Original, 

“ Mr. Warburton, fays this fkilful and candid 
«¢ Limner, appearsto be a Man of very quick Parts, 
‘¢ and great Learning; of a ftrong Head, good 
«© Memory, and indefatigable Induftry ; one who 
¢¢ was naturally, and at firft fetting out, capable of 
«6 the greateft Improvements in all Sorts of Truth: 
‘¢ Being pofieffed of thefe moft defirable; and (to 
¢ meet in one Man) moft uncommon Qualities, he 
«« was led on, and feduced by much too eager, 
‘s much too impetuous a Defire of Knowledge, till 
‘ he quite loft Sight of Truth, the only amiable 
«« and proper Object of it: So that now he appears 
* like fome unhappy Traveller upon a free Horfe; 

“© who, 
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«© who, with a very ftrong, tho’ too warm a Confti- 
tution, has rid full Speed fo far out of his Way, 
as to make it next to impoffible to get back a- 
gain before Night comes upon him. The not 
being fenfible of this Misfortune, renders him fo 
proud, fo over-bearing, fo peevifh and impatient 
of the leaft Contradiction ; fo very odd, fo er- 
roneous and obfcure, and above all, which is 
now the Occafion of all, fo extravagantly, and 
beyond Meafure, vain, For having acquired 
great Store of that Knowledge, which puffeth up, 
he miftakes the Phantome Fame, for the Sub- 
{tance Truth; and embraces an empty Cloud, in- 
ftead of the bright Goddefs he has left behind: 
Hence it is, that like a departed Shade, hé has 
fome {mall hankering after Things paft and gone, 
and talks a little now and then of Sacred Truth, 
of Friendfhips, and his Love of Peace and Quiet, 
€?c. But he is now in a State of Separation trom 
fuch Enjoyments, and retains only fome faint 
Ideas of what it was once fo fully in his Power 
to have attained. Sacred Truth is fimple, na- 
tural, plain, and eafy; Mr. Warburton is dark, 
intricate, and laboured to the laft Degree. Friend- 
fhips muft neceffarily be between Equals, 
or fuch who will make themfelves fo. Mr: 
Warburton will allow of no Equal, will admic 
of no Competitor, Peace and Quiet are the 
Portion of the Meek, the Gentle, and the Con- 
tented ; Mr. Warburton is ever reftlefs, haughty, 
turbulent. This unhappy Difpofition, which, as 
I take it, Excefs of Vanity has work’d him up 
to, has fo far ruffled and difordered him, that 
«¢ he knows neither what he has done, nor what he 
«< fhalldo; he fays he has never wrote againft any 
«* Book or Author whatever; which he has done.— 
«© He knows not what Manner of Spirit he is ot.— 
«s Fic mutt have the laft Word; he can’t help an- 


‘s fwering ; 
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{fwering ; ‘tis his favourite Paffien, ’tis his Ele. 
ment, ’tis his Paradife; and there are Men, who 
can no more fubfift without Railing and Conten- 
tion, than fome Animals can without their Poi- 
fon. To epitomize his Character in a few 
Words: He is, or I fhould rather fay, he has 
rendered himfelf a Man of Knowledge, without 
Wifdom ; of Learning, without Judgment ; of - 
Capacity, without Conduct; and of Wit, with- 


«s out Difcretion, Decency, or good Nature.” 


With fuch as are unacquainted with Mr. Warbur- 


ton, this Inveétive may pafs for only a rude and ill- 
natured Attack on his Reputation; but by fuch as 
have the Happinefs of knowing him, it will be 
confidered as what it really is; that is, not only 


what | have above ftiled it, but alfo a downright 
% a t& * 





